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C. G. DERICK 

Measurement of rapidly fluctuating velocities in gas streams. R. Seeliger 
and K. Lintow. Z. tech. Physik 1, 20-7(1920); Science Abstracts 24A, 154. — A 
description is given of an app. consisting of Pitot tubes attached to a pneumatic box 
which responds very quickly to fluctuations of velocity in the gas stream, and gives 
records of these fluctuations. The effect of the length of tube from outlet to manometer 
is discussed. H. G. 

Uebling carbon dioxide recorder. Axon. Engineering 111, 620-7(1921). — A 
const, flow of flue gas is drawn through a chamber containing an absorbing medium. 
The CX)j in the stream is absorbed and the resulting change in pressure is recorded by 
a manometer graduated directly in % CO*. 4 Ulus. H. Buttuer 

Flash point apparatus. F. Widbur ShudEnberger. Paint, Oil and Chem. Rev. 
7l> No. 24, 9, 18-20(1921). — Descriptions are given of standard flash point app. with 
discussion of their relative merits. H. Buttcer 

A simplified carbon combustion train. W, W. Booxe. Chem. Met. Eng. 24, 
1068(1921). — B. suggests a water pressure tank for regulation of the flow of Oi and to 
do away with the const, manipulation of a reducing valve. He also suggests a tower, 
having the H!S 04 in the lower section and above, 3 layers resp., CaCb, soda-lime and 
CaCli, as a prewasher and in addition a bulb- tube containing resp., Zn, CaCb, PjOj 
and CaCb for washing the gas from the combustion, 1 Ulus. H. Buttder 

Modification of the Lewis Thompson apparatus for determination of calorific 
values of coals. Domenico Lodati. Gior?:. chim. ind. npplicata 3, 105(1921). — The 
improvement is designed to bring about ignition of the fuse after the calorimeter has 
been put into the water, and thus avoid premature extinguishing of the fuse, or premature 
lighting of the mixt. in the furnace. The fuse is arranged so as to come in contact with 
a Ni-Cr wire, whicli is made incandescent by the current and thus lights the fuse. L. 
experienced practically perfect operation of the device with his modification. R. S. P. 

Extraction apparatus with continuously running liquid. Gumo Ajox. dorn. 
chim. ind. appliraia 3, 62(1021). — This app., a modification of the Soxhlet, is designed to 
prevent the intermittent siphoning off of liquid from the extg. chamber. The siphon, 
instead of being a tube having the same diam. along its whole length, is interrupted 
at a certain point, and the liquid it carries is constrained to fall into a tube of wider diam. 
(ratio of diams. of tubes = 1:2.4). The advantages of this form of extractor are: 
(1) regular boiling during extn. ; (2) small amt. of solvent that has to be evapd. previous 
to weighing; (3) on account of the small amoimt of liquid required to maintain the cir- 
culation, small size of flasks that may be used with large extractors. R. S, P. 

A mercury volumeter. E. F. Goodner, J. Am. Ceram. 5or. 4, 38S-3(K)(192i). — 
A new type of volumeter for use in detg. vols. of solids, using Hg as the confining liquid. 
Advantages claimed are speed and convenience, particularly because the liquid is not 
absorbed by porous materials such as raw claj^. Tests show it to be accurate to with* 
in 0.2%. J,S. Laird 
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Multiple hot filters. Guido Ajon. Giorn. chim, ind. applkata 3, 62^(1921).— 
Description of details of app. and sketches are given, Robbrt S. PosmontdCR 

The Atkins centrifugal filter press. Anon. Caliche 2, 148(1920).— The advantages 
which the rotation of the filtering medium is stated to give are: (1) Continuous dinfina- 
tion of the solids from the filter cloth by the centrifugal action due to the rotating filter 
disks. (2) The solid materials are depoated in the form of a paste on the walls of the 
container. (3) The filtered soln. discharges immediately and does not accumulate. 
(4) Either pressure or vacuum may be used. (5) Discharge of the solid materials is 
continuous. The app, (of which drawings are given) consists in principle of several 
circular filtering disks mounted on a shaft which may be rotated, the whole being en- 
closed in a tank or container to which pressure may be applied. C. h. Burdick 
Fidrweather recording calorimeter. Anon. Gas. J. 154, 628-9(1921).— 2 figs. 
The instrument is a modified type of the Boys calorimeter with water flow and means 
for correction for temp, and pressure conditions. It has been tested by the Gas Referees 
and given a limited certification. Tests have proved the accuracy of the water control, 
and have shown the instrument to be accurate to within 0.5%. J. L. WURY 
Density indicator for vacuum 
stills. Anon. Rev. prod. chim. 24, 

369 (1921) . — The condensate fio ws 
from the worm A through B into the 
compartment C of the receiver P, 
through an opening at the bottom of 
the partition and overflows into E, 
and is drawn off through / and K into 
tanks. Compartment C contains a 
thermometer H held in place by 
means of a rubber stopper. Com- 
partment D contains a hydrometer 
G, the stem of which passes through a 
hole in a piece of sheet metal resting 
on the edge of the receiver. The top 
of the receiver is closed by means of 
the glass bell F which rests on the 
rubber in the groove L so as to make 
a tight joint, A. P,-C. 

Vacuum manometer; new type 
of apparatus. H. Riegger. Z.tech. 

Physik 1, 16-9(1920); Science Ab- 
stracts 24A, 153. — A sliort account is 
given of the methods hitherto em- 
ployed for the measurement of very 
low pressures. The new instrument 
described consists of a suspended sys- 
tem made from an A1 disc slit radi- 
ally into a large number of sectors, 
each sector being then bent so as to 
make an angle of 45^ with the original 
plane of the disc. This many-bladcd "propeller" is suspended by a fine W thread so that 
its blades lie vertically beneath an annular plate, which is heated electrically. The 
impact of the mots, heated by the plate causes the "propeller" to rotate through a given 
angle, which is measured by means of a circular scale attached to it. Curves are given 
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to show the proportionality of tor^on to pressure for pressures up to 10“* mm. Hg. 
The effect of the nature of the gas is also shown. H. O. 

Pumps for high vacua. A. Gbhrts- Z. tech. Physik 1, 61-71(1920); Science 
Abstracts 24At 153-4. — According to Langmuir a high vacuum is defined as one in which 
the residual gases and vapors are no longer discernible by condensation methods. Taking 
the case where an electronic stream is passing from a glowing cathode to anode, 
the field product by this stream exerts a reverse effect whereby a definite .additional 
potential gradient dependent on the current strength is required in otder to promote 
the electrottic emission to the anode. Before the state of satn. is attained, Langmuir 
and Schottky's law holds, namely, i *= const. V that is, the cment is proportional 
to the */s power of the potential. If residual gases are present to an appreciable extent 
in the evacuated space, the number of positive ions formed by impact ionization is 
increased, and the Langmuir-Schottky law ceases to be valid. From this standpoint 
a very complete discussion of the general characteristics of high-vacuum pumps is given, 
accompanied by diagrams. Curves are included, showing the suction velocity as a 
function of the pressure, and also of the Hg temp. Among the designs which receive 
special attention are Gaede's diffusion air-pump, the parallel jet pump of Crawford, and 
the condensation pumps of Langmuir, Gaede, and Siemens and Haldce. A theoretical 
discussion of suction velocity concludes the paper. H. G. 

Further improvements in the nephelometer-col oximeter. Philip Adolph Kober 
AND Robert E. KlETT. Nepera Park and New York. J. Biol. Ckem. 47 , 19-25(1921). 
— Kober's modification of the Dubosq colorimeter (C.A. 11, 1440) has been further 
modified so as to obtain "(1) the elimination of the fatigue and annoyance due to stoop- 
ing to read the scale of Dubosq instruments; (2) an enlarged and w’ell illuminated scale 
read through an eyepiece of the same focal length as the telescope; (3) a more con- 
venient position for the mill^ heads operating the stages, allowing for resting of the 
operator's arms; and (4) a micrometer arrangement for setting the zero point which can 
be locked in any position.” I. Greenwald 

A projection spectropolariscope. F. J. Cheshire. Trans. Optical Soc. 21, 102 
(1920); /. Soc. Glass. Tech. 4 , 141. — A polariscope specially adapted for class and lecture 
work was described. By placing the crystal under examn. immediately against the 
slit from which the polarized light issued, a much sharper definition of the bands was 
obtained than was the case with the more usual app. H. G. 

A new anemometer. H. Gerdien and R. Holm. H’rir. VerdffenU. Siemens- 
Konzern 1, 107-21(1920). — The anemometer is constituted of a Wheatstone bridge, 
two arms of which are formed of very thin wires of high temp, coeff., heated by an 
elec, current and inserted directly behind one another in the stream. The leading wire 
is cooled by the stream to a greater extent than the second, and the galvanometer de- 
flection thereby produced serves to indicate the magnitude of the velocity of the stream 
(cf. Thomas, C.A. 12 , 1723; 14 , 2280). The app. is applicable to the measurement 
of the velocities of gases in pipes. If an obstruction is placed in the pipe, with one arm 
of the anemometer on either side of it, measurements of large velocities may be made. 
The only important correction necessary to the indications of the instrument is that 
due to alteration of temp, of the gas. The necessary correction can be calcd. or mechan- 
ically compensated, the latter method eliminating any necessary correction to within 
0‘1% per degree centigrade. The device can also be employed for the measurement 
of high velocities by by-passing a const, fraction of the stream over the heated wires. 
The temp, of the wires is much below that necessary to cause corrosion of the wires due 
to combustion of dust or to cause ignition of explosive gaseous mixts. Impurities in 
the gas influence the readings of the instrument. Thus 1 % of illuminating gas admixed 
with air reduces the sensitiveness of the instrument by about 3.5%. J. S. C. I. 
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Melting-point apparatus. Fritz FRinoRicHs, Z. angew. Chem, 34» 1 , 61 (1921) . — In 
a m.-p. app,, the glass beating bath, surrounding the thermometer, is of ova! section 
with flattened front and back, so that readings may be made microscopically without 
interference due to the curvature of the glass. The thermometer and m.-p, tubes are, 
in addition, enclosed in an inner vessel of similar cross-section, which serves to overcome 
the thermometer lag; and for conveniently assembling the app. without removing the 
thermometer, the outer vessel is provided with oblique lateral tubular extensions through 
which, and through orifices in the inner vessel, the m.-p. tubes are introduced near to 
the thermometer bulb. J. C. S, 

A new type of thickener. Anon. Caliche 2 , 105(1920). — A description of the 
Center Tiuckener and its application to the nitrate industry. C. h. Burdick 


Pyrometers and their application to steci treating (Andrews) 9. Simmance total - 
heat recording calorimeter (Gray, Beackie) 21. Apparatus for simultaneous pressure 
and volume measurements of gases (HuTTig) 6. 


Apparatus for generating gases. F. Hirsch. Brit. 

161,081, Jan. 14, 1920. App. for generating gases such as 
HjS, SO 5 , and H, comprizes a tower, h, for the solid reagent, 
means, including a pipe and a cock, a, for supplying liquid 
thereto, and a chamber, d, to receive the spent liquid and 
also the gas, which is withdrawn through a connection, /. 

Surplus liquid is discharged through an outlet, g. The sides 
of the tower, c, are inclined to prevent too rapid subsidence 
of the solid reagent. 

Gas-analysis apparatus. O. Rodhe. U. S. 1,074, 391, 

Apr. 12. Cf. C. A. 15, 1834. The pipe between the pump 
and measuring vessel of a gas-analyzing app. is provided with 
contracted portions, in order to retard the flow of the gas. 

Optical pyrometer. F. K. Bash. U. S. 1 ,376.666, May 3. 

Colorimeter. R. E. KeETT. U. S. 1,375,708, Apr. 26. 

The colorimeter is so constructed as to require only a very 
small amt. of the liquid to be tested and is, therefore, suitable 
for blood tests. 

Electric heaters. C, Wirt. U. S. 1,376,987, May 3. An elec, heater is formed 
by applying a conducting material, g., Fe wire, to an insulating material such as rubber- 
coated fabric and then placing a second bcKly of insulating material over the conductor 
and uniting the insulation so as to cinl)ed the conductor. 

Apparatus for drying and ozonizing air. H. B. Hartman U. S. 1,370,691, May 3. 
Cf. C. A. 15, 718. 

Electric ozone generator. R. Rosnek. V. S. 1,374,237, Apr. 12. 

Removing gas from rectifier electrodes or similar conducting bodies. J. li, Pratt. 
U. S. 1,374,679, Apr. 12. Enclosed conducting material such as W, Mo or Pt is freed 
from gases by subjection to a high-frequency variable magnetic field of sufficient strength 
to eliminate the gas by the heating effect produced. 

Apparatus for mixing and macerating casein mixtures to form hom-llke products. 
A. Barthes. U. S. 1,375.023-4, Apr. 19. Cf. C. A. 14, 212. 

Filter for gasoline or other liquids. Tf. A, Deeks. U. S. 1,376,081, May 3. 

Thermostatic valve adapted to control the flow of steam and water. S hiePERT 
U, S. 1.376,818, May 3. 
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W. B. HENDERSON AND EDWARD HACK 

Nemst’s heat theorem and chemical constants. H. Eircra Yamazaki. J. 
Tokyo Chem. Soc. 41 , 691-706(1920), — Theoretical paper, consisting of 4 parts, (1) In 
a previous article (cf. Ihid 41 , 19), in an attempt to explain Nernst's heat theorem on the 
basis of the quantum theory, Y. used the formula Q = - 1 ) where Q = 

total energy of g. mol. of solid, p — no. of mol. vibration, and (3 = const. (2) It is ordi- 
narily stated that U ^ + Cr» + and ^ - &r* -f- CT» 

but Y. showed before (dC/dDr^o = (dM/dP) - (d*l7/dr*) = 0, and therefore 
[d^AidV*) (d^lI/dT") = 0, If the ordinary equations are used, then, all consts. 
must become zero, i. <r., 6 = 0, c - 0, = 0 and therefore A = U. But equality of 

A and U does not occur except at zero abs. and only when dA!dT = 0. Y. deduced a 
formula which would be rigid for any temp. From dAjdT = QjT = ZRi^vIT)/ 

he obtained A ^ ^ dr+I/o and 1/ = ZRZ "JjfZ'i 

3d?S ^ sufficiently high, ~ <1, then /I = 3i2jr- ^ In T - 

+ const., and U == */i 1 — InT — (dt'/3)(l/T') -f const. These equa- 

tions are plotted in a curve showing that as the temp, approach zero, A and U approach 
each other, becoming exactly equal at zero abs. (3) The second of Planck’s two quantum 
formulas should be used for total energy calcn., E = - 1)) -f ((/2). 

Although heat energy becomes zero at zero abs. as Nernst’s heat theorem also indicates, 
total energy, its change and max. work for reversible system do not become zero at this 
temp. In (4), it Is pointed out that consts. Y. had calcd. and published in the previous 
article should not agree with those of Xemst, but are more nearly like those of Egertons, 
The reasons are given why Y.’s table should be discarded. S. T. 

The application of the law of limiting densities to easily liquefiable gases, and to the 
atomic weight of sulfur. Kug£xe Wourtzel. J. chi^n. phys. 18, 142-50(1920).— In 
their study of the compressibility of SOj, Jaqucrod and Scheuer (Afcm. soc. phys. gen. 
35, 660(19(^)), employed for the detg. of the deviation from Avogadro’s law, an ex- 
trapolation of ^ as a parabolic function of This extrapolation was based upon the 
equation 1 ~ l(p'v')/(p‘'v'')] = Aip*lp']{p* - p'’). In this equation the denominator 
is a variable, as well as the numerator {p'v'), and this fact explains why J. and 
S.'s deviation coefT., A = 0.02379, was too large, and their mol. of SOj too small. 
This low result has heretofore raised a doubt regarding the practicability of applying 
the law of limiting densities to easily liquefiable gases. Now, however, W. finds that an 
extrapolation of pv as a linear function of p, namely, ^ = 1 -f X — [X(^ — 1)], whence 
-4*0= X/Cl-pX), gives a straight line with J. and S.’s data very concordantly throughout 
the range 200-800 mm., at O". Tliis expression gives X = 0.02401, and A'o = 0.02345, 
from which the mol. wt.ofSOris calcd. to be64.0o9, and the at. wt ofS 32.059. This 
value of the physico-chem. mol, wt. of SOj is considered to be definitive. The agreement 
of this value of the at. wt, of S with those detd. by other types of methods is rather re- 
markable in view of the fact that SO^ at 0“ and 1 atm. is near its liquefaction point, under 
which conditions the law of limiting densities is applied under most adverse conditions. 
If pv is expressed as /( 1 /v) , namely, pr = 1 ~ | X' [ ( I /r) - 1 , J. and S.'s data give a curved 
line, and the coefTs. calcd. for neighboring pressure intervals differ from one another more 
than would be expected from tlic exptl, error, although their mean value is nearly the 
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same as that calcd. from the above linear equation in p. The equations used by Ph. 
A. Guye, - 1 + XU*) + p{Bpt) and ^ » 1 + X' + U'(l/»)1 + (B'(l/s>)Lmay be 
expressed in terms of the consts. of van der Waals’ equation as follows; pv » 1 + X — 
1 [a - 6 (1 + X) 1/(1 + X) ! - [a(a - 2J)^M. and fi; = 1+ X - 1 [o - J(1 + X) )/») + |i>(l/ir*) ]. 
ilie values of a and 6 are not known with sufficient accuracy for calcg. the coefis. of the 
first degree terms, but they may be used for detg. the order of magnitude of the second 
degree terms. For SOi, o(o — 26) = 0.00066, and 6* = 0,0*63. Therefore, when ex- 
pressing pv as /(1/r), the second degree term is negligible. If it is necessary to take 
into account polymerization of the gas, then, pp = I + X'~ [(l/iC)(p)] + ((S/X*)- 
(/>*) 1. In this expression K~2P\{\ — x)*/3c], where P is the pressure if dissociation were 
complete, and x is the fraction polymerized. In this last expression for pv, the second 
degree term is positive while in the last two equations above it is negative. Therefore 
for a small degree of polymerization the curve pa = j{p) will be nearly straight, but 
slightly curved in a way to diminish .the curvature due to the physical cohesion, or the 
curvature may even be inverted in the sense opposite to that to be expected from van 
der Waals* equation. R. H. Lombard 

An analysis of molecular volumes from the point of view of the Lewis-Langmuit 
theory of molecular structure. Robert N. Pease. J. Am. Ckem. Sac, 42, 991-1004 
(1921). — IsosLeric mols. and nuclear atoms in H compds. have the same vol. Thevd. 
depends on the no. and arrangement of electrons surrounding the positive nuclei rather 
than on the nature of the nucleus, i.e,, kind of atoms. Thus nuclear C, N» and Oof 
CHi, NHj and HiO, resp, , have the same vol. C atoms in CtB.%, CjHi and CtHj have vols. 
increasing with the degree of unsatn., as is also true with benzene and cyclohexane. The 
vols. of atoms thus increase with the no. of electron pairs held. Nj and CO probably 
have the normal or acetylenic structure rather than the condensed structure ascribed 
by Langmuir. In NO there are also 3 pairs of electrons shared as in Ni vdth the extra 
electron at the center of the triangle formed by the 3 pairs. This explains its small mol. 
vol. and the absence of color. The vols. of the rare gases are fully considered from the 
standpoint of Langmuir’s views in relation to the vols, of other atoms. G. L. Clark 

Recent advances in science — Crystallography. Alexander Scott. Progress 
15, 547-50(1921); cf. C. A. 15, 209.- -Review of recent work on the arrangement of the 
atoms in Ike crystals of various elements and compds., as shown by the X-ray. 

Joseph S. Hepburn 

Anisotropic liquids. J. Steph. van der I, ingen. J. Franklin Inst. 191, 651-77 
(1921). — A study of />-azoxyanisole, ^azoxyphenetole, anisaldazine, and Am ^Kryano- 
benzalaminocinnamate (Stumpf’s ester) demonstrated clearly and definitely that the 
pseudoisotropic layers do not possess homogeneity of structure as this term is used in 
crystallography. No evidence was found that such layers are microcryst. Therefore, 
the conclusion was drawn that such layers of anisotropic liquids do not possess a space 
lattice. The uniform dispersion, which was always observed, was wholly due to the 
regularity of mol. structure of these anisotropic liquids, probably produced by similarly 
orientated ellipsoids, one of whose axes only was fixed in space. A bibliography of 3 
pages is appended. Joseph S. Hepburn 

The specific dispersion of hydrocarbons. E. Darmois. Compl. rend. 172, 1 102-5 
(1921). — In an earlier paper ( C, A . 15, 622) D. has observed that the specific dispersion, 
An/d, i. e., the difference between refractive indices for 2 spectrum lines, generally H* 
and Hy, is an approx, const, quantity for each series of hydrocarbons present in petro- 
leum fractions. Since the numbers obtained from expt. are variable in certain cases, 
it is interesting to compare them with values calcd. by the aid of atomic refractions 
according to Wentz. The approx constancy of the specific dispersion, a rule drawn 
directly from experimental evidence, is theoretically predicted for satd. hydrocarbons. 
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The agrement with calcd, results is much less perfect when the hydrocarbon contains 
one or more cthyJenic linkages. The widest variation in each series is in every case 
much less than the value calcd. for it. 

Some fundamental conceptions of colloid chemistry. Richard Zsigmondy. 
Gottingen. Z. physik. Chem. 98, 14-37(1921).— It is pointed out that (1) ultramicro- 
s<»plc studies of colloidal metals and oxides and also of dyes, (2) the magneto-optical 
investigation of colloidal FejOa, and (3) the studies of the double refraction of cellulose 
and nitrocellulose and of pleochroism of colored hb&rs and distended gelatin containing 
metal, all confirm Nageli’s conception of micelles or cryst. primary particles. Further, 
X-ray photographs of different colloids have removed the last doubts as to the real 
existence of very small ultramicroscopic crystals. However, further developments in 
colloidal chem. have necessitated a limitation of the conception of micellar-solution, 
because it has turned out that not only cryst., but also liquid primary particles, can be 
contained in colloidal soln. To-day it is established that in many colloidal solns. the 
divinon of particles continues down to the single mols., which, however, do not pass 
through a parchment membrane. It is suggested that, in cases in which nothing has 
yet been detd. regarding the nature of the “solution-units” present in the hydrosol, 
the term “primary particle” be used, while particles formed by the aggolmeration of 
primary partides be designated by "secondary partides." While colloidal mols. and 
cryst. and amorphous partides may be classed together as a preliminary measure, it 
must be the endeavor of every investigator in the field of colloidal chem. to differentiate 
between these kinds of partides, as well as to classify sols and gels according to struc- 
tural relations. H. Jermain Creighton 

Photometric methods and apparatus for the study of colloids. S. E. Sheppard 
AND Feux A. EivWOTT. J. Am. Chem. Soc. 43, 531-9(1921). — Photometric methods are 
described which it is intended to apply to the study of colloid sobs, such as gelatin 
solns. Two types oF instruments are described. The first is a tyndaUimeter by means 
of which the Tyndall cone is photoraetered. From such a measurement the particle 
size can be computed. It is also useful as a means of specif ybg turbidities, The 
2nd app. is more complicated and corrcspondmgly more useful. It is easily converted 
mto a colorimeter, nephelometer, microphotometer, turbidimeter or dispersimeter. The 
last named modification is novel in that it is proposed to measure or specify the disper- 
sity or periodicity of a polyphase system by use of the ratio of the magnifications neces- 
sary to make images of a standard dispersity and the unknown appear equally disperse. 
The two are compared side by side through a photometer cube used in the other modi- 
fications. Felix A. Elliott 

The coagulation of morganic suspensoids by means of emulsions. William 
Clayton. Kolhid-Z. 28, 233-5(1921).— As a rule, su.'^pcnsoids cause mutual pptn. 
only when they are mixed b proper proportions and also when adsorption takes place. 
Electrolytes and some nonclectrolytes ppt. colloids. But emulsions often are pro- 
tective colloids, C. describes the rapid and complete pptn. of an unnamed morg. solid 
suspensoid by the addition of a very small proportion of starch. In pure Ulster the 
particles of both the starch and the solid are negatively charged, but the pptn. takes 
place rapidly. Dissolving the starch by boiling b dil. NaOH doubles its pptg. power. 
The effect of the alkali starch in correct proportions produces the oil-in-water type of 
emulsion if one insures proper speed of rotation of the agitatbg disks, the required ratio 
of vacant space to vol. of mixt. and proper duration of treatment. Several different 
oils or fats are suitable. The addition of salt or one of several emulsifying agents aids 
b the formatum of the emulsion. F- E. Brou-n 

Tha revenibte sol-gel-transfonnation. S. C. Bradford. Kolhid-Z. 28, 214-7 
(1921).— The theories of gel structure may be grouped under throe heads. (1) gels are 
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super-cooled liquids; (2) gels are composed of two liquid phases; and (3) gels are com- 
posed of a solid and a liquid phase. The third is the correct view. There is a gradual 
change from gross suspensions through sols to true solns. Sols are closely related to 
supersatd. solns. as is shown by the common sensitiveness to the presence of electro- 
lytes. The characteristics of a colloid soln. depend on either one alone or both of the 
following: (1) the degree of supersatn; (2) the size of the particles. Suspensoids are 
comparable to metastable solns. and emulsoids to true solns. Work vdth gelatin solns. 
leads B. to conclude that one may consider the sol-gel transformation as an extreme case 
of crystn. The fact that the particles are spherical does not prove them to be liquid, 
for several organic substances have a tendency to crystallize in spherical form. The 
question whether the globular form of the particles of a gelatin gel is or is not due to a 
framework is an open one and is complicated by the fact that the elasticity of the outer 
skin of the gelatin gel is from two to three times the viscosity of the inner part of the 
gel. F. E. Brown 

Inversion of phases in emulsions and precipitation of suspensions by means of 
electrolytes. S. S. Bhatnagar. Univ. College, London. Kolloid-Z. 28, 206-9 
(1921); cf. C. A. 14, 3555. — Two former methods of detg. the phase occupied by oil and 
by water in an emulsion are the indicator method and the drop method. In the first, 
the presence of the indicator changes the character and stability of the emulsion. In 
the second, one assumes that the phases remain unchanged when a drop of the emulsion 
is added to an excess of either constituent. This is not true near the point where in- 
version takes place. B. gives a third method which depends on the fact that oil-water 
emulsions are comparatively good conductors of electricity while water-in-oil emul- 
sions show very little cond. (cf. C.A. 14, 3555). Using this method of delecting the 
inversion of the phases of emulsions, B. found that there is a close parallelism between 
the effect of several ions of different valences in causing inversion of phases in emulsions 
and the effect of these same ions in causing the precipitation of suspensoids. Since the 
cleansing action of soap depends on emulsification it is important that wash waters be 
free from electrolytes, and especially from those which form ions whose valence is 
greater than one. K, E. Brown 

A contribution to the dispersoid-analysis of non~aqucous solutions. Wo. Ostwald 
AN’D P. WOLSK!. KoUoid-Z. 28, 228-33(1921). — Membranes suitable for dialysis ami 
diffusion of aq. solns. or suspensions may not be satisfactory for non-aq. solns. Re- 
search with an alcosol, HgS in 96-97% alcohol, using parchment paper, collodion, rubber, 
and gelatin as membranes, is reported. The prepn. of the sol and of each membrane 
is described. The comparison of the behavior of this sol with the behavior of other 
substance spontaneously sol, in 97% alcohol indicates that the latter are molecularly 
disperse substances. Zein, the albuminous component of maize, is appreciably dialyzed 

F. E. Brown 

The elastic properties of gelatin jellies. S. Iv Sheppard and S. S. Sweet. J. 
Am. Ckem. Soc. 43, .539-47(1921). — This is a eontiauation of work previously reported 
(C. A. 14, 3818) rlc iliiig with the detn. of the modulus of elasticity of gelatin jellies of 
various conens. The authors give measurements of "the rigidity of gelatin jellies, 
showing that the jellies follow Hooke’s law nearly up to the breaking point. The 
relation of the modulus of elasticity to the conen. of gelatin is discussed. It is found 
that a function of the type £ j!t c* is valid for a certain range, but that the consts. 
k and It may vary from one grade of gelatin to another. The influence of acidity and 
alkalinity on the elasticity has been followed quantatively. Pn measurements show 
that the observed variations in the elasticity are not a simple function of the actual H-ion 
conen. The influence of ale. and glycerol in different conens. on the coeff. of rigidity 
has been measured." Fetix A, Elliott 
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The difference of potential acting in electrodsmosis and related phenomena. 
H. FrBunduch. Kaiser Wilhelm Inst. KoUoid-Z. 28, 240-2(1921), — The relation 
between f, the electro-kinetic potential of the Helmholtz equation, f * 4irrt\B/PD 
and e, the ordinary potential difference of Nemst, was investigated. In measuring f 
a capillary tube of V» naoi. bore about 10 cm. long was used and the liquid was driven 
through by pressure of nitrogen. The value of f was foimd to depend on the concn. 
of the electrolyte, the valence and other characteristics of the cations. The higher 
the valence the more effective were the ions; tervalent cations even reversed the charge 
on the glass. To measure c a thin-walled blown glass bulb filled with 0.1 iV KCl soln. 
was dipped into the same solns. as were used in the detn. of T This app. seemed to 
act as hydrogen electrode and in the presence of a mixt. of sodium acetate and acetic 
acid showed no changes of potential on the addition of comparatively large amts, of 
AlCU. F. concludes that e is the potential difference between the body of the glass and 
the body of the liquid and f is the potential difference between the liquid flowing in the 
tube and the liquid adhering to the walls of the tube, and that these are in no way 
identical. F. E. Brown 

Casein viscosity studies. Harper F. ZoIvEER. Bur. Animal Ind. J, Gen. 
Physiol. 3 , 63o-ol(1921). — The max. viscosity of casein in solns. of NaOH, KOH, UOH 
and NH4OH occurs at nearly the same Pu for each alkali, i. e., 9.1-9.25; the same is also 
true for casein in sobs, of Na^COj, Na3As04, NajSiOj, NaF, and NajPO*. In borax 
sobs., the max. viscosity was attained at Pn 8.15-8.2 and the suggestion is made that ca- 
sern acts like mannitol and glycerol in increasing the dissociation of boric acid, "The flat- 
tenmg of the viscosity curves of casein solus., following the decline from max,, is shown 
to be due to alk. hydrolysis, w^hcncc caseiu no longer exists as such but is cleaved into 
a major portion contg, no P or S and less N. This cleavage commences at Pu 10.0 to 
10,5'. High temps. (60° or above) affect casein to such an extent that its alk. solns. 
have higher viscosity than the alk, solns, of unheated casern, Chas. H. Richardson 

The diffusion process in solid gold-silver mixed crystals and the measurement 
of the coeflScient of diffusion of gold m silver at 870°. \V. Fraenkee and H. Houben. 
Z. anorg. allgem. Chem. 116, 1-15(1921).— new method for studying diffusion processes 
in metallic mixed crystals is explamcd. Aix-Ag mixed crystals in contact with Au after 
etching for a half hour in (NH4)3S sob. are colored deep black with a content of Au 
up to 0.(X) mol. and blue black from 0,06 to 0.12 raols. The alloy of the same concn. 
without contact with Au cannot produce such coloration. Microscopic and photo- 
micrographic examns. revealed the possibility of measuring the diffusion coeff. This 
was found to be 0.000037 cm.* per day at 870“ (100 “below them. p. of Ag). G, t. C. 

The transformation of acid salts of dibasic acids In aqueous solution: The m- 
fluence of the base on the degree of this transformation. Th. SAeAijTscHKA and 
H. Schrader. Z, anorg. all gem. Chern. 116, 18,'3-92{I92l).— The extent of the trans- 
formation of an add salt of a dibasic acid in aq. soln. to neutral salt and free acid depends, 
for any single base, on the ratio of the two ionization constants of the acid. If a dibasic 
acid is thought of as two monobasic acids of different ionization consts. then the equil. 
conditions for any fairly strong base should be independent of the base. In this paper 
the influence of the base is studied by dialysis of the acid sulfates of Na, NH4 and aniline, 
and by distribution between water and ether of the free add from solns. of the add 
suednate and a-camphorate of K and NH*. The results in the case of aniline could not 
be used owing to excess hydroly.sis. Both distribution and dialysis methods indicate 
that the degree of transformation into free add and neutral salt increases with the 
strength of the base. 

Theory of the electrolytic ionic condition and the calculation of the electrolytic 
solution constants as well as related quantities from chemical affinities. K.^re Fredkn- 
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hagbn. Leipzig. Z. physik. Chem. 98, 3&-69(1921),--A theoretical paper in which a 
theory of the electrolytic ionic condition is developed. The paper does not len<L itself 
to abstracting, and for an outline of the theory the original must be consulted. The 
theory, which explains many difficulties presented by inorganic solns., shows under what 
conditions ordinary dissociation goes over into electrolytic dissociation. By means 
of this theory the electrolytic soln. consts. of the elements and the partition and dis* 
sociation consts. of chem compds. can be calcd. from chem. affinities and a factor de- 
pending on the condition of the solvent. The theory also permits a qualitative rep- 
resentation of the elec, and dielectric behavior of conductors of the second cl a s s , H. J. C. 

The equivalent weights of several bases in permutite. A. GflNTHUR-ScHunzs. 
Z. flnorg. aUgem. Chem. 116, 10-20(1921); cf. C. A. 15, 332. — Samples of Na, K and 
NH 4 permutite (base 1 ) were shaken with solns. of salts of other metals (base 2 ) and 
the soln. was then analyzed to discover how many millimoles of base 2 going into the per- 
mutite remained behind. From this by simple calcn, the equiv. wts. were obtained. 
Wide differences in the constant (Ease 2/Base l)p«nnuuu : (Base 2/Base l)»!a. are 
foimd. From cond. data on the dissociation of permutites it would be expected that the 
consts. for the action of Ag, T1 and the alkalies on the permutite (most highly disso- 
ciated permutites) should be about 1 , the alk. earths about 10 , and all others very large 
(since the dissociation is very small). This is only partially true, however, since Ag 
and T1 go over strongly into the permutites, although their permutites are strongly 
dissociated, while Ni and Co remain predominately in soln. though their permutites ore 
very weakly dissociated. The author has no explanation for this. In general a base 
goes over into the permutite more strongly the higher the at. wt. G. L. Clark 

Chemical affinity. A. Korevaar. J. Fhys. Chem. 25, 304-10(1921), — See 
C. A. 15, 1245. E. H. 

Velocity of chemical reactions. John Eggert. Z. angew. Chem. 34, Aufsatzteil 
181-3(1921). — A short review is given of the laws governing velocity of reactions 
together with the theories proposed to explain them. E. N. Bunting 

Kinetic studies of the decomposition of hydrogen peroxide. Fr. BOrki and Fr. 
ScHAAP. Helvetica Chim. Acta 4, 418-25(192 1 ) —The authors investigated the influence 
of the different components on each other in the analysis of HCHO by O. Blank and H. 
Finkenbeiner (Ber. 31, 2979; cf. Wolf, Ann. chim. anal, appi 5, 49-55) according to the 
reaction: 2HCHO +2NaOH-|-H,Oi = 2HCOONa + H,+ 2H:0. The reaction between 
equiv. amts, of HCHO and NaOH (2NaOH + 2HCHO « 2HCOONa + 2H|) is of 
the first order; the const, is k = 0,00615 at 40°. Expts. on the influence of alkalies on 
the decompn. of H,Oj proved that this is a monomolecular reaction. The velocity of 
decompn. increases with increasing conen. of alkali, but not in linear function, the 
velocity of decompn. increasing more slowly than the conen. of alkali. Different alkalies 
have a different influence on the decompn., probably owing to their different dissocia- 
tion. The expts. were carried out with the same amt. of the different alkalies of the 
same normality (0.05 N) at 40®. The consts. are for NaOH : K •= 0.4343 k - 0.000851 ; 
• for KOH : K = 0.000883; for NH*OH : K = 0.000751; for Ba(OH), ; K - 0.000427. 
The decompn. increases also very rapidly with the temp. But expts. proved that 
besides acids 90% ale., 1% gelatin soln. or 10% urea stabilize HjOi in aq. soln. The 
reaction between HCHO and HiO, was investigated in the following way: To 1 mol. H|Os 
and 1 mol. HCHO were added 0.05 mols. alum ; the reaction const, k 0.00708. By ad- 
dition of the same amt. of Na acetate k is 0.06601 at 40®, and by addition of 0.05 mols. 
NaQ k « 0.04317. Alkalies and chlorides therefore accelerate the decompn. E* FiRRTZ 
Spodfle heats of aqueous salt solutions. Karl Jauch. Rostock. Z. Physik 4, 
441-7(1921). — J. discusses the data of Heydweiller (C, A. 9, 2181) and uses It to get 
empirical values for the effect of a large number of ions. F. C. Hoyt 
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Some elementary mechanical considerations and their critical significance for 
thermodynamics. J. Gbisslbr. Konigshutte, Z, Ekklrochem. 27» 209-16(1921),— 
A mathematical and theoretical paper dealing with the conception of energy. The 
varying nomenclature of energy is discussed and it is pointed out that Nemst’s “maxi- 
mum work” and Helmholtz's “free energy” are transliterations for the concept of “work- 
potential,” and that the thermodynamic quantity TdA/dT is a “kinetic potential.” 
The 2nd law of tbeimodynamics has the following purport; “changes of latent beat 
and changes of kinetic potential correspond with one another.” An energy scheme 
is put forward, in which the total energy, U, can be regarded as the sum of the potential 
and kinetic energies, and equally well as the difference between the work potential and 
the energy supply. H. Jbrmain Cbbichton 

The equation of state of nitrogen at small pressures and low temperatures. R. 
BarTBI/S and a. Huckbn. Techn. Hochschule, Breslau. Z. physik, Chem. 98, 70-9 
(1921). — ^The investigation was undertaken to det. at low temps, and small pressures 
the abs. value of B' in the equation pv = nRT {I —B'p), and the change in this quantity 
with change in temp. The equation of state of N has been measured between 76 and 
90® abs. and 0.5 and 1.0 atm., using a const, pressure thermometer. The results ob- 
tained show that B' = 0.0022 + 19600/T* (reciprocal atms.) The mol. heat Cp of N 
at 92® abs., calcd. by means of this equation after reduction to the ideal gas condition, 
lies very close to the classic value 6.944. A comparison of the change with temp, of 
the reduced S’ values for N and H shows that the two curves diverge at low temps, 

H. JERMAIN Creighton 

An equation of state for nitrogen at high densities. R. Becker. Z, Physik 4, 
393-409(1921).— B. shows that the following equation will fit Amagat’s data on the 
0® and 16® isothermals for N up to 3000 atm.: p = (J'/273) A{v)~D{v) where A = p 
(1 + kpe^^) and Pt>* = a^iK/V^). In reduced units ^ = 0.00I80I, a = 0,00250, A = 
1.34X10”*^ and d “ 5. That the equation holds approx, up to 10^ atm. is shown by 
the fact that it can be used in calcg. detouation velocities of explosives. The equation 
is also used to derive provisional values for the repulsion law between the N molecules. 

F. C. Hoyt 

A vapor pressure formula with a general integration constant. F. A. Henclein. 
Techn. Hochschule, Danzig. Z. physik. Chem. 98, 1-13(1921); cf. C. A. 15, 198. — A 
relation has been established between the coeffs. contained in the mathematical expres- 
.sion of Trouton's rule and the coasts, in the equation: log Tj = a log Tj-f b, previously 
proposed for the comparison of the vapor pressure cuiv^es of 2 substances. From 
this new relation the vapor -pressure formula, log p (atm.) = + 4.6222, has 

been derived. Unlike other vapor pressure formulas wnth 2 sp. consts., this formula 
holds over a very large temp, range. Moreover the formula is characterized by the 
fact that the integration const, is the same for all substances. It is shown that the 
exponent »*= \/piv-v’).K where A is a const, having the same value for all substances at 
the same temp., X is the mol. heat of vaporization, p is the vapor pressure, and r and v’ are 
the mol. vols. of the substance in the gaseous and liquid states, resp. The function, 
X/[^(i>— !>')1, can be calcd. for all pressures from the vapor pressure formula ; on the 
other hand, n can be evaluated from X/[/>(v~p 01 or from {\/RT). In order to det. the 
consts. the vapor pressure formula, either 2 vapor pressure detns. ora knowledge of a 
vapor presstire point and the mol. heat of vaporization at the same pressure arc requisite. 
The f(»inula holds also for the sublimation pressure and the decompo. pressure, 

H. Jkrmain Creighton 

Vapor prossuro regularities. VI. W. Hsaz Univ. Breslau. Z. FJektrockem. 
27, 21&-8(192I) ; cf. C. A . IS, 1647.— Diihring’s vapor -pressure formula is an empirical, 
important aid in the construction of the vapor pressure curves of comparable liquids. 
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While the assumption of a vaporization null point can be of practical advantage, it is 
not possible to draw general theoretical conclusions from either the D. vapor-pressure 
formula or from the doctrine of a vaporization null point. H. Jermajn Creighton 
Aggregation at the melting point. W. R. FieuniNC. Chem. News 120, 241-2, 
255-0, 302-^; 121, 87-8, 150-3(1920). — The relationship between melting point and 
at. wt. has always been a puzzling one. Assuming that at the m. p. the molecules or 
atoms of each element are aggregated to form “melticules,” and the wt. of a melticule 
bdng its melticular wt., it can be shown that when m, p. is plotted against melticular 
wts. all of the elements lie on a single parabolic curve. If a number of elements with m. 
ps. dose together are chosen, the curve is nearly a straight line. Calcns. of the melticular 
wts. were based upon an erroneous assumption of the melticular wt. of Br, which 
though corrected in a later paper, renders the 16 accompanying tables of data intrinsi- 
cally worthless. As the sp. heats of many elements have been detd. at temps, approxi- 
mating their m. ps., the next step was to connect sp. heats at the m. p. with the m. p. 
and rate of aggregation at the m. p. If sp. heat-r-R is plotted against m. p,, all of the 
elements investigated were found to lie on the same parabolic curve, but if m. p. X sp. 
heat be plotted against R, the curv'e resulting is nearly a straight line. As the sp. 
heats at m. p. are given for only a few elements, the curve was built up in five sections, 
ranging from 2 A. to 3875 A. Sp. heat X m. p. = R X 6 . 22 . J, T. R. Andrews 
T he relation between the boiling point invacuumof the arc cathode and the critical 
temperature. P. Wapdrn. Z. anorg. ailgem. Chem. H5, 312(1921); cf. C. A. 15, 
2227. — A note pointing out that the data of Hansen (C. A. 4,2895; 5,2351) sub- 
stantiates the findings in W.*s paper of above title. G. L. CutRK 

Polymerization in the solid state. W. R. Fiei.oing, Chem. News 122, 13-7(1921) ; 
cf. preceding abstract. — Elements which have abnormal sp. heats, i. e., those of low 
at. wts,, are the ones which show particularly great changes in degree of polymerization 
per degree rise in temp. For most elements p (degree of polymerization) diminishes 
as the temp, increases, and often in the same group as the at. wt. increases. Certain 
elements, such as C, B, O, and the NH< radical, exert a powerful polymerizing effect 
upon compds. into which they enter. Towering of temp, produces greater degree of 
polymerization At zero abs. a substance should be incapable of aggregation, but with 
rise in temp, the power to aggregate returns. As examples of polymerization in the solid 
state may be cited ice, which at its m. p. is inalaly trihydrol; NH 4 CI, which at 30“ exists 
as (NH|Cl)i: and KCl, which is at ordinary temps. (KCl)i.j. The mol. wt. of any sub- 
stance in the solid state can be calcd. by use of the formula: P ~ 9/lF.S, in w'hich P = 
degree of polymerization; W = formula wt./no. of atoms in the molecule; and 5 = sp. 
heat at temp, observed. Then mol. wt. = formula wt, X P. J. T. R. Andrews 
Properties of mixtures of isopropyl alcohol and water. Robert B. Tebo. /. 
Am. Chem. Soc. 43, lOOf^lOl 1(1921). — For isopropyl ale., b. 82.4, djo ” 0.7855. A 
table for sp. gr. of alc.-ITO mixts. is given. The const, b. p. mixt. has a sp. gr. of 0.8158, 
boils at 80.4“ and contains 87.70% ale. by wt, and 91.00% by vol. Curves showing the 
b. ps. of the alc.-HiO solus, and compn. of the evolved vapor indicate that this ale. 
is more easily rectified than Et ale. G. T. Clark 

Anunonia-carbonic acid compounds in equilibrium with their aqueous solution. 
Ernst Tkrres and Hans Wkiskr. Techn. Hoch.schulc, Karlsruhe. /. Elcktrochcm. 
27, 177-93(1921) ; cf. C A . 15, 589. — The conditions of existence of a number of NHi-COj 
compds. in equil. with aq. NHj-COi solns. have been studied for the purpose of finding 
the conditions for the techn. prepn. of the more important of them. In all the expts. 
the starting materials were NHiHCO* and HjO. The changes in the solid phase and 
in the soln. with increasing NHj content were investigated at a number of temps. It 
was found that the 5 NH 1 -CO 3 compds. adduced by Divers (/. ^raJfef Chem., 105, 478) 
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really exist: NH4HCO3, 2NH4HCO3.(NH02CO,.H2O, (NHOsCOj.HaO, NH4CO2NH, and 
NH4COaNH2NH4HCOj. From the soln. curves and the space diagram constructed from 
them, it has been ascertained that (NH4)2C03, 2NH4HCO3.(NH4)2C0j.H2O and NHr 
COJNH2.NH4HCO3 are only stable in a very definite temp, interval. The first 2 of these 
compds. are stable around 33 while the third is capable of existence only above this temp. 
Both NH4HCO3 and NH4COjNH3 have been found to be present, at all temps, studied, 
in the solid phase in equil. with the corresponding NHs-COj solns. Starting with NH<- 
HCOi as the solid phase and increasing the NHj content of the aq. soln., the following 
solid phases make their appearance, in the order mentioned, as the temp, rises from 0 
to 30“: NH4HCO3. 2NH4HC03.(NH4)2C03.H20, (NH4)2C03.H20 and NH4CO2NH2. 
At about 33 ® the 2nd of these compds. disappears, while at 33 “ the 3rd compd. vanishes. 
The NH4CO2NH2 field docs not border on the NH4HCO3 field, however, as these fields 
are sepd. by the double salt, NH4HCO3.NH4CO2NH2. The foregoing data give directly 
the conditions for the prepn. of (NH4)2C03 and 2NH4HCO3.NH4CO2NH2. Values 
adduced from the soln. curves for the soly. of NH4HCO3 are in good agreement with 
those detd. by Dibbits (/. prakt. Chem., [2] 10, 439). H. Jermain Creighton 
X^w>voltage standard cells, Juichi Obeata. Proc. Phys. Math. Soc. Japan [3] 
3, 64(1921). — An abstract. In measuring a small e. m. f. with a high resistance potentiom- 
eter, it is often very convenient if a low voltage standard cell of the order of one-tenth 
of a volt or less is available. Several cells were set up and their properties studied. 
The best of these were (b) Cd araalg. (10%) I CdCh 2.5 H2O i PbCh t Pb amalg. (10%) 
- 0.14186 volt and (c) Cd amalg. (10%) 1 Cdlj 1 Phh 1 Pb amalg. (10%) =0.09835 volt. 
^These two cells are the most reproducible and constant of those studied and are well 
suited for the above described purpose. By combining these two cells there is ob- 
tained a standard e. m. f. of 0.2402 volt having a negligible temp, coefficient (0.000045 
volt per degree C.). E. P. Pheeps 

Sodium-oxygen chains. Emie Baur. Techn. Hochschule, Zurich. Z. Etek- 
Irochem. 27, 194-99(1921). — Three types of chains have been investigated: (1) Pb-Na 
alloy I NaOH i 0,(Ag), (2) Xa I NaOH I Oi(Ag) and (3) Xa 1 XaOH ! 02(Fe). With 
the first two types of chains a tube of Ag was partially immersed in the molten NaOH, 
the upper portion being surrounded by an atm, of O2. With the third type of chain, 
a brush anode, consisting of a large number of fine Fe wires, was employed. The end 
of this electrode touched the surface of the XaOH and the upper part was surrounded 
by an atra. of Oi. The Ag and Fe anodes were found to be equiv., but the latter re- 
quired to be continuously satd. with 0. With both kinds of anodes the e. m. f. at 370- 
380® was about 2.2-2.3 v. H. Jermain Creighton 

The intensity of polarization or the dielectric displacement of a permanent electret. 
MoTotaro Eguchi. Ptoc. Phys. Math. Soc. Japan (3j 3, 2-4(1921); cf. C. A. 14, 
3563.— Describes an electrometer method for measuring the intensity of polarization 
of permanently polarized dielectrics of various shapes, F. P. Phelps 

An American edition of Lavoisier's elementary treatise of chemistry. Jean Le 
Gofp. RSperl. pharm. 33, 97-102(1921).-— A brief review of the various editions of 
Lavoisier’s elementary treatise of chemistry, with special reference to the American 
, edition published at Philadelphia in 1799. A. G. Du^fEZ 


The determination of electric resistance of alloys lead-tin and load-zinc at high 
temperatures (KoNNO) 9. Tarnishing of metals (Tammann) ’9. The space significance 
of the coordination number in polynuclear compounds (Reiheen) 6. The geometry 
of the codrdination number (HOttic) 6. Strength of atomic linkages in organic mole- 
cules (Martinet) 10. Combination of mineral salts with organic colloids (Scala) UA. 
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Darung, Charlss K.: Pyrometry: A practical treatise on the measurement of 
high temperatures* 2nd Ed. revized and enlarged. 240 pp. 10s Od net. For review 
see /. Inst. Metals 25, 484(1921), 

Ochs, Rudolf: Einfiihrung in die Chemie. Berlin: Julius Springer 522 pp. 
M48. 

SpSncsr, James Frederick: Metals of the Rare Earths. (Monographs on in~ 
organic and physical chemistry, directed by Alex. Findlay.) London: Longmans, 
Green, x + 279 pp., with diagrams. 12/6. For review see Gjorn. chim. ind. applicaia 3, 
38-9(1921). Robert S. Posmontibr 

Tillibux, M. J. : Les idees actuelles sur la constitution de la mati^re. Louvain: 
Imprunerie Ceuterich, 6 rue Vital Decoster. For review see Kev. sci. 59,317(1921). 


3-SirBATOMIC PHENOMENA AND RADIOCHEMISTRY 


GERALD L. WENDT 

Structure of the atomic nucleus. E. Gkhrcke. Silz. Ileidelberger Akad. 
Maih.-nat. Klasse 1919 A, pp. 19; cf. C. ^1. 14, 1025; 15, 2381, — In continuation 
of the models developed previously for the Li, Be, B, and C atoms {C.A. 14 , 1925), G. 
now puts forward structures for the at. nuclei of the other elements to the end of the 
periodic scheme. The fundamental hypothesis is that the at. nuclei of the higher 
elements are merely repetitions of those of a lower horizontal series of the periodic system 
with the difference that the nucleus is surrounded by a ring of a-particles. Thus, for 
example, the at. nucleus of Na is identical with a Li nucleus surrounded by a ring com- 
posed of 4 0 ‘particles, while, similarly, the K nucleus is identical with a Na nucleus 
surrounded by a ring of 4 a-particlcs. Isotopes are possible for several atoms which 
differ from one another by an a -particle in the ring enclosing the central nucleus. The 
number of a-particle rings is considerable in the case of the higher elements. Every 
element would thus appear as a compd. of a primal element, H, and electron, arranged 
according to a systematic and not too complicated plan. Order is thus introduced into 
the relationship between at. n't. and at. number, and explanations are found for a 
lengthy series of empirical observations, such as the chem. similarity of the rare earths, 
the spaces in the periodic system, etc. J. C. S. 

Natural systems for the classification of isotopes, and the atomic weights of pure 
atomic species as related to nuclear stability. Wm. D. Harkins Univ. Chicago. J. 
Am. Chem. Soc. 43 , 1038-60(1921).— H. introduces as a method of classifying isotopes 
the isotopic no. This may l>e considered as the no. of neutrons (formula pe, where 
p is a H nucleus and e is an electron) present in any isotojx; in excess of the composition 
represented for the same element by the no. 0. It is also exptly, defined by the follow- 
ing: n — P —2Ni = 2iV - P = iV — where Pis the at, wt. or no. of positive electrons 
in the nucleus, M the at. no. or net nuclear charge, and iV *> P - 3/, the no. of negative 
electrons in the nucleus. The isotopic no. is also equal to 2 j, where / represents the no. 
of cementing electrons in the author’s at. wt. equation, IT =» P » 2(Af +/). During 
a radioactive disintegrations n remains constant but in a tnuisformatirm decreases 
by 2 owing to a decrease of A by 1 and an increase of Af by 1. An isotopic no. 0 corres- 
ponds to an A / P ratio of 0.5 and represents Vi of all known atoms. The isotopic nos. 
higher than 0 are represented by 54 hyjK'rlwlas when N/P and P arc independent 
variables and 54 straight lines when n is plotted on the y-axi.s. The composition of any 
atom is {pve)Mipe)nesi. A second methrxi of classification is into 4 cla.s9cs according 
to even and odd nos. of electrons. All abundant species of atoms of Isotopic no. 0 
belong to Class I (N and P both even). A minimum of abundance is found for isotopic 
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no. 3 followed by a secondary max. for no. 4. A rational system of nomenclature for 
radioactive disintegration products is proposed: e.g, lo which is a meaningless term 
from the standpoint of classification would be 90“60°92, where 90 is the at. no., 50 the 
isotopic no., 230 the at. wt., and 92 the at. no. of the ancestor, U. This may be written 
90-50-92-5, omitting the at. wt. since it is 2 X 90 + 50 and the 5 referring to the 
positicm in the U series, or U* Thio. The no. of isotopes of elements of even at. no. 
should be greater than those of odd. The at. wts. of the latter isotopes are almost 
always odd nos. in order to make the no. of negative nuclear electrons an even no. 
However the values ol N / P for TJ (7) and B (11) are so high that lower rather than 
higher isotopes are indicated (6 and 10 resp.). This prediction has had exptl. verifica- 
tion since presentation. It is predicted that the nos. of isotopes are small for elements 
between He and Co, rise to maxima somewhere between at. nos. 30 and 82, and then fall 
off again. This contradicts the statement of Aston that the no. of configurations rises 
with at. no. G. T. Ci,ark 

Disintegration of atoms by a-particles. F, H. Toring. Chem. News 122, 169 
(1921). — An abstract of Rutherford and Chadwick’s article iC. /I. 15, 2238). h. 
referrs to Aston’s article (C. A. 15,2236). L. D. Roberts 

The determination of the elementary electric charge by means of the “shot effect.” 
C. A. Hartmann. Ann. Physik 65, 51-78(1921). — In an earlier paper Schottky 
iC. A. 14, 3581) showed that owing to the irregularities in the emission of electrons 
from a heated filament, a resonant circuit coupled to a discharge tube operated by a 
hot wire electron source in vacuo should give rise to a mean oscillating current, whose 
value is given by the equation, C = ^j2^^ Vrio/r, where* is the elementary electric 
charge, U is the electron current through the discharge tube, and t is the period of the 
resonant circuit. If the voltage F and the impedance Zo of snch a circuit be measured, 
Schottky shows that the elementary charge is given by, i - P/V(^oo2o^whe^e wo = 2t/t. 
This theory is based on the assumption that from a hot filament the electrons are emitted 
completely at random, and that each electron emitted, is emitted independently of the 
emission of any other. This theory is put to test by H. for a large range of frequencies. 
The results obtained after very careful work yield values of the elementary charge « 
apparently corresponding to sub-electrons, {i. e., electrons wth a smaller charge than that 
accepted as a result of other work). This result is not due to errors introduced in 
measuring the values of the quantities involved in the equation. The values of * 
obtained appear to vary with the frequency of the oscillating circuit used. Analysis 
of the results leads H. to propose a qualitative explanation of this apparent variation 
of c with the frequency, which is based on the thermal inertia of the hot wire cathode. 
The thermal inertia of the filament will explain the results if one considers that the 
filament is locally cooled at the point of emission of an electron due to its escape. This 
cooling incapacitates the particular siwt from further electron emission for a certain 
interval of time. Thus the emission of the ekTtroiis from the hot filament would not 
be entirely tnd.ependent of the previous electron emission as Schottky had supposed. It 
is obvious that the frequency of the oscillating circuit would affect the values of * 
obtained, since different frequencies must interact differently with the thermal lag 
following the emission of individual electrons. B- Lose 

Remarics on the foregoing work of Hartmann. W. Schottky. Ann. Phystk 65, 
79 - 81 ( 1921 ).— S. discusses the bearing of the results of Hartmann on his Iheon^ as to 
the upper limit of amplification to be obtained in the amplification of weak currents 
by thermionic ampUfying tubes. This limit is according to Schottky detd. by the 
initiation and amplification of the feeble oscillations set up in the amplifiers due to the 
"shot effect.” He further states that in his opinion the results of Hartmann /ttfwtsk 
no basis for ihe proof of the existence of a sutheleclron. He considers the rcstdts rather as 
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a striking example of a case where one should not place too much reliance on the values 
of fundamental constants derived from a theory which is based on an obvious, but not 
experimentally verified assumption. He suggests finther expts. to verify the conclusions 
at which Hartmann arrived in his paper. X,. B. LoEB 

On the measurement of the mobilities of gas ions by the method of the toothed 
wheel. Laportb. Compt. rend. 172, 1028- 1030(1921). — The principle of the toothed 
wheel is used to det. ionic mobilities. Ions from an external source are driven through 
two gauze-covered slits in the two opposite insulated metal sides of a rectangular box. 
The ions are driven to the box, through it, and to a receiving electrode on the opposite 
side by a series of electric fields of appropriate sense between the source, the two slitted 
plates, and the receiving electrode. A pendulum bearing two more insulated slotted 
plates whose slots are identical in size with the slits in the box is suspended above the 
box in such a manner that the plates of the pendulum can oscillate back and forth just 
outside of the box, and between the source and box, and between the box and the receiv- 
ing electrode. The slots in the pendulum are so arranged that when the pendulum is 
at rest the ions go straight through the box to the receiving electrode. If the pendulum 
oscillates the ions will only succeed in crossing when the field on the two sides of the box is 
so great that In the time of transit of the pendulum slots past the slits in the box the 
ions can get across the box. By detg. the value of the field between the tw'o plates of 
the box for a given period of oscillation, and a given distance b'e tween the plates of the 
box, at which the ions get across, the mobility of the ions can be obtained. Results 
obtained in air give values of the mobility which are in agreement with those detd. by 
other methods. Much work remains to be done in perfecting the theory and applica- 
tion of the method. T. B. Toeb 

Reflection and re-emission of electrons from metal surfaces, and a method of 
measuring the ionizing potential of such surfaces. R. A. Mii.i.ikan: and I. G. Barber. 
Proc. Nat. Acad. Set. 7, 1.3“18(192l). — The ck-errons were liberated from anequipo- 
tential surface of Pt coated with BaO and CaO heated by means of a filament. They 
were accelerated toward the outer receiving copper cylinder {the plate) by means of a 
const, field applied between the source and a perforated copper cylinder No. 1 placed 
coaxially, with and between the source anti the plate. Between the plate and the per- 
forated cylinder No. 1 was placed a perforated cylinder No. 2 coaxial with the system; 
the perforations of cylinder No. 2 w'erc larger ajid corresponded exactly with those on 
cylinder No. 1. The potential difference between the cylinder No. 2 and the source 
of electrons was varied from 0 to values much higher than that between cylinder No, 1 
and the source. The potential of the plate w’as maintained the same as that of the 
cylinder No. 1. Electrons liberated from the source were then driven through 
cylinder No. 1 and impinged on the plate when the potential of cylinder No. 
2 was 0. As the potential on cylinder No. 2 is increased to nearly the value 
of the potential on cylinder No. 1 the electrons striking the plate if they arc 
diffusely reflected from it, begin to arrive at cylinder No. 2 and the current of 
electrons to the plate must begin to decrease. When the potential of cylinder No. 2 
is equal to that of cylinder No. 1 then any reflected electrons must strike cylinder No. 
2 and so be lost to the plate. As the potential of cylinder No. 2 increases beyond the 
value of that of cylinder No. 1 then if the potential on cylinder No. 1 exceeds the ionizing 
potential of plate atoms the electrons reemitted from the plate under the bombardment 
must begin to reach the cylinder No. 2, and the current to plate should show a marked 
decrease. Thus the difference between the maximum current received by the plate 
and that received at a given value of the potential of cylinder No. 2 below that of cylinder 
No. 1 gives the reflected electron current under those conditions. The difference 
between the current to the plate and the current to the plate when the cylinder No. 2 
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has a higher potential than cylinder No. 1 gives the value of the secondary emission cur- 
rent due to electrons knocked out of the plate by the bombarding electrons plus the re- 
flected electron current. This divided by the total current gives the number of reflected 
electrons and of secondary electrons liberated per bombarding electron. With the 
potential on cylinder No. 2 greater than that on No. 1 the value of the potential on 
cylinder No. 1 at which the current drops markedly below its value when the potential 
of cylinder No. 1 is greater than that of No. 2, gives the ionization potential of the 
plate atoms if the reflected current is small. The results obtained show: (1) The 
reflection of the electrons from the copper plate used is negligible. (2) It is, therefore, 
possible to det. the ionizing potential of the plate accurately. (3) The amt. of re- 
emission of electrons (or emission of secondary electrons) from the plate increases 
with the velocity of the primary electrons (i. e., with the potential on cylinder no. 1) up 
to potentials of 300 volts. From this point on it remains const. (4) At this point the 
number of electrons re-emitted per primary electron never exceeds 1.3. (5) “Cleaning’* 
the surface by heat increases the nnml)er of secondary electrons somewhat. (6) The 
maximum energy of rcemission of the electrons increases from 2 to 5 volts as the po- 
tential of the primary electrons is increased from 10 volts to 300 volts. L. B. Loeb 
C onductivity and atmospheric ionization in a confined space under conditions of 
constant temperature and illuminatioD. Rose Stoppel. Nachr. kgl. Ges. IFfw. 
Gottingen, Math, physik. Klasse I91b, 397-415. — There seems to be a daily variable 
affecting the so-called plant sleep,” which is independent of temp, changes and changes 
in light intensity. This might be due to a daily variation in elec. cond. of the air. The 
ionization of the air in a confined basement room was accordingly studied over a con- 
siderable period of time to see whether any variations could be observed which could 
be correlated with this phenomenon. Const, illumination when used was obtained by 
the use of two 100- watt elec, lamps. The results obtained are inconclusive and their 
interpretation is by no means clear. The cond. of the air in the dark indicated a marked 
dady variation reaching its max. value between 2 and 4 a. M. With const, illumination 
in the room this variation became loss prominent. The cond. was increased during 
illumination. The observed daily variation could not be accounted for by variations 
of temp., pressure or humidity. Measurements o:' the number of ions per cc. during 
the winter in the dark also showed ns daily variation. In summer these variations 
were very irregular. The number of ions per cc appeared to decrease with the const, 
illumination. The autlior states that this Inst result would require that the mobility 
of the ions was increased as a result of illumination, ns the number of ions seemed to be 
decreased while the conductivity was increased by illumination. L. B. Loeb 
Dielectric constant and electric double-refraction. R. Cans. Ann. Physik 64 , 
481-512(1921). — Assuming that tlic dielectric contains particles with eicc. charges which 
have elec, fields as.sociated with them, the cxprc.ssion for the energy of the system is 
ealed. W'hen the dielectric is in an elec, field and from this expression the change in the 
energy of each particle is calcd. It is foutid that the energy of each particle changes 
only insofar as the elec, moment of the particle changes and this change is a quadratic 
ftuiction of the induced dec. moment and independent of the permanent moment. 
The polarization set up in a mod him containing N dec. particles per unit vol. is then 
found. To calc, the dec. double lefr, action it is assumed that the optical wave gives 
an impressed elec, force which sets up a polarization with which is associated a change 
in the index of refraction. The change in tlic index of refraction which is produced when 
the elec, vector of the 0 ])tlcal wave is p.arallel to the .r-axis and also when parallel to the 
2 -axis is then calcd. Tlie mol. field wliidi is associated with the elec, particle is then 
introduced and the polarization and energy are calcd. for the case in which the dec. 
force of the optical wave is superposed on this molecular field. For the case in which the 
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mols. have no permanent elec, moment there follows the relations, (« — 1)/(«+2) iX/D) 
=A and R-Ra/il—a D), where is a measure of the Kerr constant; A the den- 
sity of the medium; e, the dielec, const.; A, a and R are consts. R depends on the 
temp, only insofar as the d. does. Where the mols. have permanent but no in- 
duced dec. moment and this permanent moment is not essentially changed by the 
application of an elec, field the dielec, const, can be calcd. by the methods already 
applied by Cans to the calcn. of the magnetic susceptibility. In this case it is found 
that (c— l)/{e -h 2) (r/U) (r); R~RoP{t)\ T = b (T/Kd), where T is the abs. 

temp.; Q, i?, and & are consts. and v!' (r) and P{t) are functions which are com- 
puted and tabulated. In the case of gases and vapors in which r is large ' these 
functions reduce to constants. When the mols. possess permanent as well as induced 
moment and the medium can be assumed isotropic, more general equations are obtained. 
These reduce to the special cases considered earlier. No comparison of the theory with 
observation can be made at this time on account of insufficient data. To make such 
a comparison it is necessary to know the dielec, consts. and the Kerr consts. in the same 
substance at different temps. Ai,pheus W. Smith 

The calculation of the loss of scattered radiations due to absorption in the scattering 
media. R. GlockEr and M. Kaupp, Physik. Z. 22, 201-8(1921).— The scattering 
of Rontgen rays may give rise to errors in the measurements of intensities by methods 
of ionization, especially in radiotherapy. To det. the intensity of radiat ons arriving 
at a point either in front of or behind a plate on which Rontgen rays are falling, the 
assumption has previously been made that the scattering coeff. is ndependent of the 
azimuth. The expts. of Barkla, Crowther and others have shown that this assiunption 
is only a rough approximation, for the scattering coeff, is a complicated fimction of the 
angle between the direction of the primary rays and the direction of the scattered rays. 
The form of this function depends on the atomic structure and the wave length of the 
primary rays. The ratio of the intensity of the scattered radiation to the intensity 
of the primary radiation is calcd. for a number of cases. The first case considered i.s 
the case in which the point at which the scattered radiation is detd. lies in front of the 
plate and on the normal to the plate. Two special cases arise: (1) when the plate is 
infinitely thick and the solid angle subtended at the proint by the plate is 2X; (2) when 
the plate is finite in thickness and the solid angle is small. The second case considered 
is that in which the poirit lies on the opposite side of the plate from that which receivis 
the primary radiations. Here again two special cases are considered. The azimuthal 
distribution of the scattered radiation about the incident primary radiation is calcd. 
and also the intensity of the scattered radiation in an clement of volume inside of the 
medium through which the scattered radiation passes. A comparison of the theory 
with the observations of Friedrich and Dessaucr shows that the curves obtained by plot - 
ting the ratio of the intensities against the thickness of the plate are similar in form but 
that there is not an agreement between the theoretical and the calcd. values of the 
intensities. Alpheus W, Smith 

Ionization with waves of high frequency in closed gas volumes. A. Bbckbr ano 
H. HodthusEN. Ann. Physik 64, 025-45(1921). — I,enard and others have pointed 
out that the ionization of a gas under the influence of cathode rays is due to free moving 
electrons. Based on this assumption the authors give a theoretical calcn. of this effect 
for the case of a cylindrical gas volume, and the influence of the walls Is discussed. It 
is calcd. under what conditions such a gas volume can be considered as having no walls 
the loss of ionization from radiation near the walls being exactly compensated by the 
ionization under the influence of the wall in this particular case. Expts. made 
with gas volumes having walls of paper, paraffin and alurainium agreed with 
the ealens. E. Fikrtz 
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RSutgen-ray continuous radiations. A. March. Pkysik. Z. 22, 209-213(1921).— 
Hie curve showing the distribution of energy in a continuous Rontgen-ray spectrum is 
similar to the corresponding curve for thermal radiations. There is this difference 
that the curve for the thermal radiations approaches asymtotically the axis for short 
wave lengths but the intensity of the R6ntgen*ray radiations does not approach zero 
for short wave lengths. It stops abruptly when a certain minimum wave length has 
been reached. This wave length is given by Einstein’s law eV^hiC/Xn). Ulrey has 
foimd that the wave length for which the intensity of the radiation is a maximum is 
inversely proportional to but analogy with Wein's displacement law would suggest 
tha* it be proportional to V~^. Assume that an electron after iV collisions is brought to 
rwt and that its energy (£ o F) is imparted to the centers with which it collides. These 
centers will for the most part be the electrons in the atoms which are being bombarded, 
since the number of these electrons is large in comparison with the number of positive 
centers. From the consideration of the entropy of the system and the fact that this 
energy is distributed among the centers after these collisions M. arrives at a distribution 
function which describes the way in which the energy is distributed among the bom- 
barded atoms. This function is, w- (N/Ei)e “ Assume that the bombarded 

atom can only send out monochromatic radiation of frequency V = E/h when it trans- 
forms energy E into radiation. This assumption is necessary in order to account for 
the fact that a certain potential is necessary to produce characteristic Rdntgen rays. 
From the current in the tube and the function giving the distribution of energy among 
the bombarded atoms an expression is derived which gives the intensity of the radia- 
tions for a particular frequency or wave length. This expression is, RX = Xo{l/X*)- 

follows from this expression that the wave length at w;hich this intensity 
has its maximum value is Xniax = iVXo/5. From this relation together with the em- 
perical relation F^Xtnax = const, it follows that the number of collisions which are 
made before the electron is brought to rest is proportional to the velocity of the elec- 
tron. By the aid of these results an expression for the total energy sent out per second 
is arrived at. In agreement with observation the total energy is found to be proportional 
to the current times the square of the potential diflereiice. On the other hand the max- 
imum intensity is proportional to This result means that the maximum value 

of the intensity increases more rapidly than the total intensity as the potential differ- 
ence is increased, and indicates that with increasing voltage a greater part of the 
total energy is coned, where the wave length has the value for which the intensity is a 
maximum. Alpheus W. Smith 

Spectrtim analysis. Arthur \\\ Goodspeed, Univ. Pennsylvania Bull. 21, 
No. 18, 207-22(1921), — A discussion of both the visible and the invisible spectra, and 
their relationship to chemistry, physics, astronomy, and atomic structure. 

Joseph S. Hepburn 

Tha origin of band spectra. Yutaka Takahashi. Proc Pkys. Math. Soc. Japan 
[3] 3, 20-8(1921). “It is possible to deduce a formula representing a system of band 
spectra from the oscillation of the atoms in a mol. if, with Bohr and Sommerfeld, we 
accept the quantum relations yf I -.■4j = ApaDd 

radiation and the stationary state. A simple Deslandres formula i'=yl 3 (ni*—«j’) 
where B-A/Sjr*/# is arrived at. If the angular momentum of the mol. rotation is not a 
complete multiple of */2r the formula becomes y-A ^ B (n A- where < <l as 
observed in many cases. The theoretical values of A and E in the last equation are found 
to be of the same order of magnitude as the observed ones for band spectra of N and O. 

F. P. Phelps 

The origin of band spectra. Yutaka Takahashi. Proc. Phys. Math. Soc. Japan 
I3I 3, 30-3(1921).— Investigating the low potential discharge in hydrogen Fulcher 
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isolated two triplet bands. It is shown that these bands can be represented by the 
author’s formula given in the preceding abstract by taldng suitable values for the 
constants. F, P. Phelps 

Photochemistry of lead compounds. Carl Renz. Z. anorg. allgem. Ckem. Hd, 
62-70(1921). — PbCla was always thought to be stable towards sunlight, differing from 
PbBr», but under the influence of strong sunlight even PbCIa turns from white to gray 
and black-gray. Especially PbClj which has been prepd. by addition of NaCl or KCl 
to a sola, of a Pb salt instead of HCl changes its color very rapidly under the influence 
of sunlight. The gray coloration does not change if treated with HNOi; it consists, 
therefore, of subchlorides or "photochlorides” and not of metallic Pb. PbO is oxidized 
to plumbates under the influence of sunlight and in the presence of water, though 
metallic Pb may first be formed. A sample of PbO which has been under the influence 
of sunlight does not dissolve homogeneously in dil. HCl; R. explains this behavior by 
the presence of isotopes in the Pb; he hopes to sep. the isotopes by dissolving in fractions 
with HCl the PbO, which has been in the sunlight. Similar expts. are carried out with 
other photohalides. E. Fiertz 

Reactions of the photochemical increase in valence of oxygen. R. K6gel. Phot. 
Korr. 53, 65-71(1921). — The theory of this increase in valence has explained many 
photochem. reactions of org. compds. contg. 0. Many structural formulas, for which 
the original paper must be consulted, are given of the products obtained from acetone 
and alcohols, benzophenone and alcohols, quinone and aldehydes. L. Derr 


Decomposition of hydrocarbons by canal rays (KonLScnCrtER, Krumkin) 10. 
Brightness decrease of radioactive paints (Berndt) 26. Gaseous hydride of thorium 
(KlaubEr, MellEnheim) 6. An analysis of molecular volumes from the point of 
view of the Lewis-Langmuir theory of molecular structure (Pease) 2. 


Graetz, L.: Die Atomtheorie in ihrer neuesten Entwicklung. Stuttgart: J. 
Engelhoms Nachf, M 7.50. For review see Umschau 25, 385(1921). 

Plotnikov, I.: AUgemeine Photochemie. Berlin and Leipzig: W. de Gruyter 
& Co. 730 pp. M 140. For review see Kolloid. Z. 28, 308(1921). 


4 -ELECTROCHEMISTRY 


COIIN G. FINK 

Indirect arc (Volta) furnace. Anon. Afelal Ind. 19, 101-2(1921), — A description 
of a 3-phase, gyrating, elec, melting furnace for brass and metals, developed by the 
Volta Mfg. Co. Ltd. of Welland, Ont. Capacities of */* to 1 ton, voltage and frequency 
to suit. The three-phase feature assures a well balanced load. The furnace is cylin- 
drical, with up and down axis and sep. top. Three electrodes arc .spaced at 120® around 
the shell, and require less careful alignment than for single-phase. Since the electrodes 
are always above the bath, breakage is avoided, and the heat is "sprayed” down evenly 
over the whole metal surface. An efficient stirring is given by a simple gyrating move- 
ment, accomplished by means of a ring revolving on rollers on top of which ring is 
mounted another set of rollers at diflcrent heights so as to incline the furnace to pour. 

Chas. H. Eldridge 

Production of iron by direct elec troth ennic reduction of the ore. (Levoz process.) 
Marcel OufeoRAS. Technique moderne 13, 264-5(1921). — Description of the Levoz 
process. The essential point of the process consists in the formation of ferro alloys 
in the reaction mass, which purify the Fe. It comprizes 3 distinct stages- (1) The 
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oxides of Fe and other easily reducible metals (Mn) are reduced by C. The furnaces 
are so designed (details not given) that the A1 silicates of the ore react with the FejOi 
in the presence of the C to give ferro-Si and AIsOj, which latter dissolves in the cryolite 
flux which is added to the charge. (2) The AljOs dissolved in the flux prevents the 
volatilization of the A1 and also the oxidation of the Fe in the crucible. The Fe absorbs 
the A1 reduced by the C in the bath (AhOs + 3C = 2A1 + SCO), forming ferro-Al and 
eliminating at the same time the FeCa. With the ferro-Si formed in stage (1) the A1 
forms a ferro-silico-Al, which is a powerful reducer and which gives rise to strongly 
exothermic reactions. At the end of the 2nd stage the mass consists of a layer of slag 
over a complex ferro-alloy consisting of ferro-silico-Al and ferro-silico-Mn dissolved 
in Fe. (3) The molten mass flows into an elec, furnace coutg. a charge of the ore to 
be reduced. The strongly reducing, complex ferro-alloy reacts with the oxides in the 
ore with great evolution of heat, so that the greater part of the heat absorbed in (1) 
and (2) above is recovered and the current consumption Is very small. The slag, 
consisting of double silicates and of cryolite, has a very low m. p. and is easily sepd. from 
the metal. The silico-AI, silico-mangano-Al, and sillco-Ca-Al carry the metallic oxides 
and sulfides into the slag with formation of very fluid silicates of Fe and AI and complete 
elimination of these impurities. There remains a very pure Fe which may be either 
drawn off as such or converted mto steel. The cryolite reacts with the CaO of the charge 
to form CaFj and AlirOiNai; but this does not interfere with the main reactions. The 
process is carried out in a reduction furnace with inclined hearth, empt 3 dng into a cruci- 
ble for the 2nd stage and an elec, furnace for the 3rd, the molten metal flowing from 
one to the next by gravity. The advantages of the process are; Any kind of ore can 
be treated. The cost of the plant is much less than that of a blast furnace, and the 
product obtained is pure Fe or steel. There is an important saving in fuel. Reducing 
gases having a high calorific value are utilized. By suitable combination of furnaces, 
any grade of Fe or steel can be obtained. The consumption of elec, energy is reduced 
to a minimum owing to the strongly exothermic reactions of the alumino-alloys in the 
3rd stage. Cost of labor is low, A. P,-C. 

Electrolytic and electrothermal metallurgy of ferro-nickel, Jean Escard. In- 
dustrie chimiqrie 8, 53-fl, 108-72(1021),— Review of the various methods used for the 
production of ferro-Ni in the elec, furnace both from garnicrite and from nickeliferous 
pyrrhotites, of the method of producing electrolytic ferro-Ni, and of its properties and 
use. A. P.-C. 

Soederberg continuous electrode. R. Durrer. StaW u. Risen 40, 1599-1603 
(1920). — The electrode is formed in sheet-Fe forms which are added in sections as the 
electrode is used up. The same mixt. and method of treatment are used as for ordinary 
electrodes. The Fe shell carries most of the current in the upper part where the C 
mixt. is still .soft. Installations of continuous electrodes in Norway and Alabama are 
described. For the Alabama ferro-Mn furnace with electrodes 813 mm. in diam., 
carrying 20,000 amp., the sheet-iron forms are 1 05 mm. thick and 115 mni. long and 
weigh 5.6 kg. for 100 kg. of electrode. On the av., a section is added once in 2.5 days: 
this takes two men about 8 hours. The clectro<le consumption is 2S.3 kg. per ton of 
ferro-Mn against 63.6 with ordinary’ electrodes. At present these electrodes appear 
to have no disadvantages over the ordinary electrode and can be used in any furnace 
with vertical electrodes that do not have to stand much strain. Cf. J. W. Richards 
(C, A. 14, 3018). Knobel 

Radiographs of carbon electrodes for steel furnaces. R. Hapfield and S. A. 
Main. Trowr. Fatadcy Soc. 15, Pt. 2, 76-SI , 82 -S ( 1 920) ; RiioKc A bsiracis 25 At 43S.— 
He pro<i actions are given of radiographs of electrodes up to 20 in. diam. taken in the hope 
of discovering the cause of the fractures occurring, o^jpecially with amorphous carbons. 
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The exa^. af amorphous and graphitic electrodes from several makers proved of 
considerable technical interest, and it is suggested that the X-rays would be useful in 
controlling the manuf. of the electrodes, as to compn., baking temp. etc. H, G. 

Refractories for electric furnace. R. M. Howe. Chem, Met. Eng. 25, 1215-8 
(1920); Foundry 48, 911-3. — Several tables have been compiled from various sources 
giving the phys. and chem. properties of refractory bricks. Tables are shown of the 
analyses of refractory raw materials, behavior under load of 50 lbs. per sq. inch, fusion 
points of refractory bricks, specific heats, thermal conductivity at 1000'*, electrical 
resistivity, sp. gr. of refractory bricks. In magnesia brick a low lime content is desirable 
and the FcjO, content should be 4.0-8.5% to facilitate sintering of the brick in firing. 
Dolomite is undesirable as a refractory, because of tendency to slake, especially if the 
CaO content is high. The value of zirconia as a refractory depends upon its purity, 
a suitable bond and complete shrinkage in firing. Refractories should be protected 
from rain and frost during storage. The cement used in laying up the brick should 
be similar in composition to the brick. Furnaces should be constructed so that 
heat will be conducted away from hotter portions and high insulation should be avoided. 
Heating and cooling of furnaces should be gradual so as to minimize spalling losses, 
espedally with SiOj and MgO linings. 0. A. Hougbn 

The electric smelting of tin. Hans Krebs. Meiall u. Erz 18, 12-13 (1921) .—The 
principal difficulty in the smelting of Sn is that the reduction temp, is so much higher 
than the m. p. This causes a vaporization loss of 8-9% in reverberatory-furnace smelt- 
ing and 5-7% in shaft-furnace smelting. Further, this high temp, of reduction makes 
a slag high in Sn since at high temp. Sn forms both base and acid-forming oxides, giving 
such compds. as SnO.SiOj and also CaO.SnOj. Elec, smelting may be accomplished 
by using the ore mixed with coal as a resistor; usually no flux is necessary. The vapor- 
ization loss is much cut down by this method, since only as much gas is present as is 
formed from the reduction of the SnOi; further, the gases are no higher in temp, than the 
actual temp, of reduction. Since the time of the reaction is very considerably shortened 
the Sn content of the slag is less. The process may be made nearly continuous by adding 
Sn ore and coke to the melt as Sn is drawn off from the bottom. Expts. have shown 
that in this way the total loss in Sn smelting can be reduced to 6% even on lab. scale. 

R. S. Dean 

Ozone. Albert Clarke. Btama May 1921; Elec. World 78, 81(1921).— A 
detailed review. C. G. F. 

The Hybinette process for separating copper from nickel. Anon. Elektrochcm. 
Z. 27, 61'T)3(1021). — In the hydrometallurgical sepn. of Cu aiul Ni by electrolysis iit u 
diaphragm cell containing acidulated NiSO* soln. with crude Cu-Ni anode, the conen 
of the Cu dissolved from this anode is kept down by circulating the anolyte through an 
external tank in which the Cu is pptd. by cementation on a partly used anode taken 
from an electrolytic cell. The preliminary use of the anode iu an electrolytic cell is 
essential as it gives the plate a peculiar surface which causes a spongy, in distinct iun 
from a dense, deposit of Cu to form, thus maintaining the pptg. efficiency of the pUtc. 
Special means is provided for preventing local high conen. of the Cu in the anolyte, whidi 
would cause an impure ppt. of Ni to form owing to penetration into the cathode compart- 
ment of the cell by the soln. if high in Cu. Euora C. KkcEolk 

“Slip-lines” and twinning in electiodeposited iron. W, Iv Hughes. J. 
and Steel Inst , Adv. copy No. 7, 18 pp. (1021) ;cf. C. A. 14, 2 - 146 .— Photomicrographs an 
shown of etched sections of electrode posited Fe, deposited under various conditions. 
They exhibit certain peculiar lines or markings that appear sometimes, and especially 
at low magnification, as wavc-like lines running through the mass of the metal, und 
sometimes, on individual grains, in hcrring-lmnc arrangement. It is suggestc*! that 
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these lines are “slip-lines/’ which are produced in the grains of which the deposit is 
composed by the forces of contraction that act in it during its formation, ' Also in 
Electrician 86, 717(1921); Engineering 111, 683. V. 0. Hombrbbrg 

Ttoating an Edison battery that has decreased output. F. A. Reibert. Elec. 
World 77, 1431-2(1921}.— Failure of a battery to give its normal amt. of work indicates 
that renewal is needed. Electrolyte reading below 1.140 (density) is removed by 
discharging the battery completely by short-circuiting, pouring out half of the soln., 
immediately filling with standard renewal soln., and charging for 12 hrs. The 
battery output is detd. by connecting it across a suitable adjustable resistance and in- 
serting an ammeter in series with it. The circuit is closed and the rheostat set to give 
the same current as the normal charging one. Discharge is continued at this rate for 
6 hrs., after which time each cell should have a voltage of 1. A cell which has dropped 
betow 0.97 v. may be brought up to voltage by removal from the battery, charging 
15 hrs. at the normal rate, discharging at the normal rate to 0.5 v. It is then charged 
12 hrs. at normal rate and discharged to 1 v.; charged 7 hrs. and discharged to 0.5 v. 
It is again charged 12 hrs. at normal rate and discharged at normal rate for 5 hrs. with 
readings taken as before. W. H. Boynton 

Rerohing box for prolonging life of Edison cells. F. A. Reibert. Elec. World 77, 
1168-9(1921).— A wooden box of sufficient size to accommodate the largest tray used 
with Edison batteries has flanges holding two shafts. The shafts are supported in 
bangers bolted to the floor. On one shaft is a pulley, through which the box is driven 
by a motor. Half the soln. is poured oS, the cells are placed in a tray, wooden pieces 
are laid across the top of it and the tray is securely fastened to Fe pipes extending the 
length of the box on each side of the tray. The box is revolved for 10 min. at 50 r. p. m. 
After removal of the tray from the box the electrolyte is poured out and renewal soln. 
added. This treatment often washes out and loosens the short-circuiting material 
and puts the battery back in good condition. W. H. Boynton 

Tray for hydrometer, thermometer and syringes xised in battery work. A. Shein- 
Aus. Elec. World 78, 76(1921). — Ulus, description. C, G. F. 

Electrostatic precipitation applied to blast-ftimace gases. H. J. Bush. Chem. 
Age (London) 4, 116-7(1921). — A brief description of the development of the C^jttrell 
process as applied to blast-furnace gases. An installation nearing completion consists 
of six compartments of 64 pipes each. Each compartment may be isolated for inspec- 
tion or repair, and each is connected to a 25-kv. a. generating set. Hammers arranged 
on a rockiDg shaft and operated by a single motor dislodge dust adhering to the inside 
of the pipe electrodes, A secondary gear agitates the discharge electrodes suspended 
from insulated bus-bar supports. The dust collects in steel hoppers and is discharged 
into a box through a lut«l valve. A balanced outlet flap enables the operator to empty 
the dust whether the compartment is working or not. The generating set consists of 
a motor-genexator, mechanical potential rectifier, transformer and necessary insulators, 
and has a ^ple hook switch in the high-tension line. Any single set may be connected 
to any one of the six precipitator compartments. An automatic tripping gear consists 
of a presmre gage and a secondary circuit. It closes when the gage registers a min. and, 
being connected with the no-volt release coils of the circuit-breakers, causes the latter to 
drop out on all sets. In Germany an efficiency of 99.9 for gas-cleaning plants is claimed 
in prepg. gas for use in engines without further treatment, but the necessity and economy 
of so hi^ a purity in English practice is questioned. A list of ten recent English installa- 
tions is given. W. H. Bovnton 

VoltMie and current harmonics caused by corona. F. W. Peek, Jr. /• Am. 
Inst. Eke. Eng. 40, 4,55-61(1921). ^ G. F. 

Triodevahre detector. Anon. A'M/rrVmM 86, 724-5(1921).— A triode valve of an 
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entirely new design is employed, which is of great sensitiveness and robust constitution. 
"The anode and grid electrodes are made in the form of hollow hemispheres supported 
so that they are concentric with each other, and are constructed of Ki. The filament is 
made of 2.4 mils pure drawn W wire bowed into the form of a semi-circle, and concentric 
with the other electrodes. The bulb is so exhausted that there is a slight trace of gas 
left, and in such a manner that this triode may be said to function as a soft valve. When 
used as a detector in conjunction with a receiver there is a total absence of the usual 
parasitic and microphonic noises; neither does the triode tend to produce noises due to 
a. c. induction. These faults are generally experienced with the usual well known type 
of French valve. The characteristic curves are of the general type where a triode of a 
soft tendency is employed." An alternative cryst. detector is provided for emergency 
use and consists of a revolving drum carrying eight pairs of crystals mounted in ebonite 
cartridges. The app. is illus. W. H. Boynton 

A new arc lamp for projection apparatus. Lux. Elektrotechn. Z. 42, 601(1921); 
illus. — Brief description of a new German arc lamp. The upper C electrode is in hori- 
zontal position at an angle of 120“ with the lower. Max capacity, 80 amp. The new 
70-amp., 50- volt, d. c. lamp has a c. p. of 36,000 hefners vs. 26,000 for the old lamp with 
C electrodes in rectilinear position. C. G. F. 

Manufacture of tungsten filaments for lamps. A. Ohstein. Ingenionn; Elec. 
Rev. 79, 60(1921),— A brief review of the various processes. C. G. F. 

Graphic demand meter recording KVA. Anox. Elec. Rev. 79, 31(1921). — Brief 
illus. description. C. G. F. 

Relative thermal efficiencies of electric and fuel-fired furnaces (Collins) 9. Relative 
economy of oil. gas, coal and electric heated furnaces (MouLTON, Lyman) 9. The 
electrical heat treatment of steel (MacDonald) 9. 

Electric arc furnace adapted for making calcium carbide. 15. Appleby. V. S. 

1,374,802. Apr. 12. 

Rotary electric arc furnace adapted for melting metals. W. K. Booth and W. L 
Morris. D. S. 1,376,072, Apr. 26. 

Electric resistance crucible-furnace. C, Soncini. T’. S. 1,375,615, Apr. 10. 

Electroplating apparatus. F. T. 1 a\lor and W. F. Hall. U. S. 1,376,052, Apr. 
26. The app. has a rotating foraniinous container in the plating vat. 

Electrodeposition of copper. F. S. Woodward. U, S. 1,374,541, Apr. 12. In the 
electrodeposition of Cu from an acid bath such as CuSO^ and H;S 04 soln. with an anode 
of Pb or other material insol. in the bath, the liberated acid is neutralized and the bath 
rPstored to normal strength and condition by adding an oxide or carbonate of Cu. CaO 
or CaCOj may be used also if mere neutralization is desired. 

Electrode for coating carbon steel with alloy steel. 0. L. Mills. U. S. 1,376,96.>, ■ 
May 3. An clectrotle adapted for coating carlx>n steel with alloy steel is formed of a 
low-C steel core of high m. j). wrapi)ed with ta]x?, the inner surface of which is coated 
with an alloying material siicli iis Mn, Ni, Co, Cr, V or W mixed with linseed oil as a 
binder. 

Electrolytic cel). H. I. Allen and K. R. Fox. U. S. 1,374,976, Apr. 19; cf. C. A 
15, 33,992. Anodes of an electrolytic cell adapted for electrolysis of saline solns. are 
formed of one or more flat C plates having spaced parallel ribs of C on them. The 
faces of the ribs and the faces of the i)latcs between the ribs are active. 

Electrolytic cell adapted for producing chlorine and caustic soda from salt. ]• 
M. Williams. U, S. 1,376,495, May 3. Structural features. 

Bromine from natural brines. H. H. Dow. U. S. 1,376,610, May 3. Natur.d 
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brine containing Br is electrolyzed and any gases which are not absorbed by the brine 
are drawn off by drawing air through the electrolytic app. The adsorbed gases are 
then recovered from the brine by use of a Br-fixing agent, e. g., Fe, or other suitable 

reagents. 

Electrolytic production of chlorine solutions. M. G. Slocum. U, S. 1,376,471, 
May 3. A soln, of NaCl is subjected to electrolysis, with anodes surrounded with Cl 
under pressure, in order to displace from soln. the 0 liberated by electrolysis. 

Electrolytic manufacture of stencil or die plates, G. E. Wertheimer. U. S. 
1,376,365, Apr. 26. Stencil or die plates are formed of metal sheets by coating the sheet 
with Pb foil, removing the Pb foil in portions to produce the desired design and then 
electrolytically removing metal from the exposed surfaces of the Pb-coafed sheet. 

Electrolyte for preparing stencil plates or the like. G. E. Wertheimer. U. S. 1,376' 
366, Apr. 26. A soln. adapted for electrolytically removing portions of a metal plate, 
in forming dies or stencils, is prepd. from H2SO< 80, HNOj 20, NH4CI 200, H2O 698 
and iodine 2 parts. U. S. 1,376,367 relates to a soln,, for similar use, formed of HjSO^ 
80, HNOj 20, NH^Cl 200, Cu(NOa)2 5 and H2O 695 parts. U. S. 1,376,368 specifies a 
soln., for like uses, formed of HjSOi 80, HNO3 20, NH^Cl 200, HO.^c 2 and HjO 698 parts. 
U. S. 1,376,369 specifies a soln., for the same uses, formed of H2SO4 80, HNOs 20, I 2, 
Cu(NOi)j 5, HOAc 2 and HjO 891, with or without NH4CI 200 parts. 

Metallic sodium. A. W. Smith and W. R. Veazey. U. S. 1,375,330, Apr, 19; cf. 
C. A . 14 , 1266. A fused mixt. of NajCOj and Nad and KCI in such proportions as to give 
the mixt. a m. p, lower than that of its constituents is electrolyzed in order to produce 
Na. A mixt. of NaiCOj 43.5, NaCI 23.2 and KCI 33.3 (m. 565°) maybe employed. 

Electrolytic production of arsine, phosphine and stibine. H. Blumexeerg, Jr. 
U. S. 1,375,819, Apr. 26. In producing a mixt. of 0 and AsHj (suitable for fumigating 
citrous trees), a magma is formed of As^Ch with a soln. of HjSOi to which is added 
about 5% of K:S04. This magma is introduced into a tank pro\ided with a gas-tight 
cover, a C cathode coated with Hg horizontally disposed near its bottom and a C anode 
above the cathode. On electrolysis, K liberated in the Hg reacts with the H^O to pro- 
duce H in nascent form which combines with As to form AsHj wliich passes out of the 
cell with 0 and uncombined H. PHj or SbHi may be similarly formed. 

Electrolytic fixation of nitrogen. C. B. Jacobs. U. S, 1,376,207. Apr. 26. lu the 
electrolytic fixation of N, porous electrodes are employed and the N is forced through 
the pores of the electrodes. For the anode, porous graphited petroleum coke is suitable 
for use with acid electrolytes and fine steel w'ool, rammed into position in the electrode 
compartments, gives good results for both electrodes w'hen XaOH or other alk. electro- 
lytes are employed. The electrolytic cell may be formed 0/ glass with an inner container 
of unglazed earthenware. The porous material is packed within the inner container 
•and between it and the outer wall of the coll. The electrode compartments are supplied 
with an aq. soln. of HNOi, NaXOs. XaOH or other suitable electrolyte and N is forced 
through the electrodes from the bottom. The current is so regulated that the 0 liberated 
on and within the porous structure of the anode is sufficient to oxidize the introduced 
N only to NO, NHi is produced at the cathode. The XO produced is oxidized and 
absorbed to obtain HNOj. 

Electric battery. D. Pepper. V. S, 1,375,012, Apr. 19. Stnictural features. 

Electric dry cell batteries. A. H. Haefki.b. U, S, 1,377,126-7-8, May 3. Stnic- 
tural features of battery terminal. 

Dry cell electric battery. H, W. Jones. U. S. 1,376,627, May 3. Structural 
features. 

Dry celt electric battery. C. IIambuechen. U. S. 1,375,632, Apr. 19. Stnictural 
features. 
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Dry cell electric battery. R. C, Bbnnbr and H. F. French. U. S. 1>375,202, 
Apr. 19. A Zn container electrode is provided with a uniform coating of flour paste on 
the inside and bottom extending only to within a short distance of the open end of the 
can» leaving an uncoated upper edge, and a seal is placed at the upper end of the can 
adjacent to the uncoated edge. The paste is cooked on to the surface of the Zn. 

Rechargeable dry cell electric battery. H. R. Dam. U, S. 1,377,060, May 3. 
Structural futures. 

Electric battery jar. H. Dean. U. S. 1,376,923, May. 3 The jar is especially 
adapted for storage batteries. It is constructed so as to avoid danger of spilling the 
electrolyte. 

Zinc electrodes for dry cell batteries. T. MaisEU. U. S. 1,375,305-6, Apr. 19. 
Structural features. 

Protecting battery anodes. H. R. Palmer. U. S. 1,376,034, Apr. 26. Anodes 
of dry cell batteries which may be Tormed of Zn are protected while the battery is inert 
by a protective coating of material which is dry after its application and which Is im- 
pervious to moisture while the battery is inert but penetrable by the electrochemical 
action of the battery materials when the battery is in use. 

Copper sulfate for batteries. D. L. Humphrey and C. D. Pittman. U. S. 1,375, 
513, Apr. 19. A material suitable for use in batteries, composed of CuSOi containing 
Fe and mixed with some unciystallized earthy calcareous residues, is obtained by crystn. 
from a soln. made by the action of hot 50% H^SO^ on crude Cu ore. 

Battery depolarizing material. R. C. Benner and H. F. French. U. S. 1,375, 
647, Apr. 19; cf. C. A. 14, 501. A high-voltage depolarizer for elec, batteries is prepd. 
by forming CuiO electrolytically, oxidizing it to CuO and mixing the Utter with S. 

Photoelectric cell. T. W. Case. U. S. 1,376,604, May 3. A heatable electrode, 
which may be formed of metal, is coated with SrO, BaO or CaO and enclosed in an 
evacuated vessel together with a second electrode, which may be formed of plate Ni. 
The first electrode is heated by a high-potential current to throw off the coating material 
and connect the electrodes in an elec, circuit with deposition of volatilized material on 
the second electrode. This serv-^es to produce a cell of uniform action. 

Photoelectric cell. T. W. Case. U. S, 1,376,605, May 3. A photoelectric cell 
is formed with a coating of Ba on an electrode of plate Ni. U. S. 1,376,606 relates to a 
similar cell with an electrode coated with Sr instead of Ba. 

Storage battery. M, O. Smith. U. S. 1,376,171, Apr. 26. Structural features. 

Storage batteries. C.W.Hazelett. U.S. 1,376,143-4, Apr. 26. Structural features. 

Storage battery. J. J. Flood. U. S. 1,375,654, Apr. 19. Structural features. 

Storage battery. T. R. Cook. U. S. 1,376,257, Apr. 26. Structural features. 

Storage battery, J. H. Murphy. U. S. 1,376,566, May 3. Structural features. 

Storage battery. N. D. Sturges. U. S. 1,376,905, May 3. Structural features. 

Storage batteries. B. Ford. U. S. 1,376,927-8-9, May 3. Structural features. 
Cf. C. A. 15,990. 1464. 

Storage battery, S. R. Guy. U. S. 1,377,148, May 3. Structural features. 

Storage battery. C. D. Galloway. U. S. 1,376,932, May 3. Structural features. 
Cf. C. A. 15, 1464. 

Storage-battery electrolyte. W. Gardiner. U. S. 1,374,916, Apr. 19. An 
electrolyte for storage batteries is formed of HjSOi soln,, Na silicate, powdered soap 
stone and plaster of Paris. 

Storage-battery plates. J. M. Peterson. U. S. 1,375,317, Apr. 19. A plate of 
Pb from which the main portion of the total active material of the plate is to be derived 
is initially treated with sufficient paste of active material such as PbtOi to fNovide for 
sufficient dcctrical capacity of the battery when first formed. 
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Storage*battei7 plate. H. W. Smith., C. D. GAUx>WAy and C. Armbruster. 
U. S. 1,374,477, Apr. 12. Structural features. 

Storage-battery plates. R. N. Chamberlain. TJ. S. 1,376,920, May 3. Structural 
features. 

Storage-battery separators. W. Best. U. S. 1,375,550, Apr. 19. Storage battery 
separators are formed of slate with longitudinal grooves in its face. 

Storage-battery separators. W. M. StudebakEr and H. J. EpplE- U. S. 1,375, 
740, Apr. 26. Storage-battery separators are formed of groups of strands of spun 
glass, woven together, some of which at least are plaited. 

Storage-battery separators. T. A. Wilurd. U. S. 1,375,763, Apr. 26. Sepa- 
rators are formed by slicing material such as laminated blocks containing rubber-coated 
doth or other porous material in such a manner that the slices have uneven surfaces 
to form spacing projections. 

Storage-battery container. H. E. Hunt. V. S. 1,374,506, Apr. 12. Structural 
features. 

Electrodepositjon of iron. A. T. C. Estelle, Brit. 159,906, March 27, 1918. 
Smooth Fe deposits are obtained from a slimy suspension of Ee compds. in caustic 
alkali solo. Compds. of Fe with 0 and H may be employed. The liquid may con- 
tain 30% of Fe(OH)j and 70% of a 50% NaOH soln. Oxides may be hydrated by 
heating with an alkali hydroxide or carbonate to form a ferrite, which is then hydro- 
lyzed. Calcined FeaCSOOi may, for instance, be heated to 100-120 ^ with about 4 
times its wt. of 70% NaOH for 2-3 hrs. in a rotating iron drum with Fe rollers. Suffi- 
cient HjO to reduce the NaOH to 50% strength is added after cooling, and the mixt. 
can be electrolyzed directly or allowed to stand and the clear soln. removed from the 
coned, suspension. Oxide which has been more strongly heated requires more coned, 
or anhydrous alkali and higher temps. Magnetite gives the conesponding hydroxide 
if moderately heated with a 60% NaOH soln., but more energetic treatment causes 
oxidation. If soda ash is used, the temp, must be raised above 840°; any undecom- 
posed carbonate is afterwards removed by sepg. and coneg. the soln. During elec- 
trolysis, the electrolyte is preferably heated to 100°. A current density of 3 amp. per 
sq. dm. is suitable. The electrolyte may be replenished with the Fe compd. either in- 
side or outside the electrolyzing tank. 0 is evolved at the anode. Certain metals 
such as Cd are deposited as alloys with Fe when their oxides or hydroxides are added. 
Other metals such as Ni are not pptd. under similar conditions. 


fr-INORGANIC CHEMISTRY 


U. I. SCHLESINGER 

The geometry of the coordination number. Gustav F. HOttig. Z. anorg. 

Chem. 114, 24-6(1920). — As a contribution to the problem of isomerism in 
codrdinated compds., H. has calcd. the limiting radius of each of n spheres surrounding 
and in contact with a central sphere of unit radius, for the cases where n is 3, 4, 5, 6, 
8, 12, or 20. When n *= 5 the limiting radius is the same as when n « 6, namely, 
3.414, but the disposition of the spheres in the former case is indeterminate. When 
n is 8, there are two possibilities; if the spheres are situated at the comers of a cube, 
^ = 1.366, but if at the comers of an archimedian antiprism, r “ 1 .549. For higher 
values of n the number of possible sobs, of the problem becomes greater, and a new kind 
of isomerism becomes a possibility in such cases. J. C. S. 

The apace atgnificance of the cobrdmation number m polynuclear compounds. 
Hans Reihleh. Z. anorg. allgm. Chem. 114, 65-89(1920). — A theoretical paper, in 
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which the spatial arrangements in coordinated compds. contg, several nuclei are dis-- 
cussed, and also the relationship between the coordination number and the possible 
spatial arrangements. In tri-nuclear compds., if each nucleus preserves the octahedral 
form, the minimum coordination number is 12, In such compds. it must be supposed 
that two outer octahedra axe each combined with the middle octahedron in such a way 
that the last shares one of a pair of parallel faces wth each outer octahedron. Six 
groups then form “bridge Unkings" between octahedra, as in the compd: 

/OH\ /OH\ 

{NH3)3 Co — OH — C o — OH — Co(NHj)s X4. Many tri-nuclear compds. are 

\oh/ \oh/ 

known, however, with the coordination number 8, prominent among these being the 
red ferri-salts of org. acids of the general formula IKejA|(OH)2]X, where A is a fatty 
acid group. In such cases R. proposes to represent the middle nucleus of the chain by 
an octahedron and each of the two end nuclei by a tetrahedron, the combined geo- 
metrical form being an elongated rhombohedron. In other words, the central nucleus 
has a coordination number 6 and each of the end nuclei 4, as represented by the formula ; 

OH A A OH 

i \ 1 

Fe — A — Fe — A — Fe X. The mixed chromi-ferri-compds., such as [Cr- 

\/ \/ 

A A _ 

Fej(0Ac)j(0H)2]C1.6H20, are of interest because they should show isomerism, in 
which the difference is caused by the substitution of Fe for Cr in the central 
nucleus. Such isomerism has not been observed, however, probably because Cr 
has much less tendency than Fe to form nuclei of the tetrahedral type. R.’s 
theory is also supported by the properties and corapn. of the complex ferri-benzo- 
ates. Many of the compds. prepd. by Weinland and his collaborators are discussed 
from R.’s point of view, and in some cases modified formulas are suggested. Compds. 
with the coordination number 10, for example. {Cr3(OAc)ftSCN.H20(OH)j], can be 
represented spatially by means of a chain of two octahedra and a tetrahedron. A 
number of trichroniiacetate compds. appear to have the coordination number 11. 
for example, the pyridine compd. [Crj(OAc)e(CiH$N)3(OH)jlI. The constitution 
of these substances can be explained geometrically by supposing three octahedra to be 
joined so as to have one edge common to all three. Between the two outer octahedra 
there is then an acute angle of about and by a slight distortion the faces of the two 
octahedra thus sepd. can be brought into contact so that the three octahedra form a 
solid figure having II points. Geometrically, these 11 points fall into three groups of 
six, three, and two points resp , corresponding with the chem. character of the compds. 
of this class. Complex corirdinated compds. contg. 4 nuclei are discussed from a similar 
point of view, and geometrical structures of the same type are suggested for them. 
The nature of the “bridge linking" combining the several nuclei in the mol. is also 
discussed. J. C. S. 

Basic exchange in silicates. III. E. Ramann and H. Junk. Z. nworg. 

Ckem. 114 , 00-104(1020), —In continuation of previous work (C. A. 11 , 2174; 14 , 2;)b). 
the formation of Mg permutite by the action of Mg salts on NH,, Na, and K permutites 
has been studied. As in other cases, the reaction is ionic, and there is no evidence of 
physical adsorption. Pure Mg permutite could not be obtained, not more than half 
of the bases present in the original permutite being displaced by Mg. The whole of the 
NH4 in NHi permutite could not be displaced by treatment with camoUite or kainite 
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solus. Mixed salt solus, decompose the permutite to some extent, especially solns. 
contg. Mg or NH<. This observation may have some bearing on the decompn. of 
natural silicates, which cannot always be adequately accounted for by the action of 
water and H 2 CO 3 . J. C. S. 

Compounds of hexamethylenetetramine with complex metallic salts and acids. 
Priyadaranjan Ray and PumN Vihari Sarkar. J. Chem. Soc. 119, 390-6(1921).— 
The following new compds. of hexamethylenetetramine (Hmt) with complex metallic 
salts are described; with Na uitroprussidc, Na2FeiCN)biNO) Hmt.iiHzO, pale 
brown, easily sol.; with K ferricyanide K3Fe{CN)tMmt.QHiO, golden-yellow; 
with K cobalticyanide, white; with Na cobaltinitrite, 

Na[Co{KOi)t{H20)t].3H'mt,6lUO, yellow ppt.; with hydroferrocyanic sHiFe{CN)t. 
4Hmt.i3lhO, white; with hydroferricyanic acid, 3lhFe{C]S!)(,4Hmt.i6H^, yellow; 
with hydrocobalticyanic acid, 3HzCo{CN)z4Hnit.QniOi white; with Cdlj, jCd/j.aHm/, 
white; with Cdlj and HI, 2Cdh.2HI.3Hmt, white; with Hgl 2 and HI, 2Hgh.2Hl.3Hmi, 
lemon-yellow; with Cr(SCN )3 and HCNS, 2Cr{SCN)3.3nSCN .sllmi, violet; with 
SnCb and HCl, SnCh.HCLHml, white; with SnCli and HCl, 2SnCh.HCl.3Hmt.4H2O, 
white; with tetrathiocyanatodiamminechromic acid, 4H\Cr{SCN)i{NHz)i\.3Hmt, 
rose; with tetranitrodiamminecobaltic acid, 4H[Co{NOI)i{NH^i\.3llmh yellow. Con- 
ductivities of many of the above compds. confirm the structure assigned. G. P. CtARK 

Preparation of cyanogen chloride. Kmimo >Se:rnagi(:itto. Giorn. chim. ind. 
applicata 3, 153 (1921). —The method of piepn. is based upon the reaction between Cl 
and HCN under the influence of light. A bulbed tube about 70 cm. long contains 
in each bulb a plug of glass \vooI upon which animal charcoal is distributed. The 
glass wool renders the catalyzing mass more efTicacious. The tube is surrounded with a 
glass sleeve which permits passage of W’ater as condensing agent; and communicates 
on one side in series with a number of towers full of pieces of CaCOi moistened with 
H 2 O, 2 towers filled with anhydrous CaCb and a long w'orni immersed in broken ice. 
On the other side the tube conuimnicatcs with a 3-way tube which conducts in equal 
volumes the 2 reacting gases. The Cl is drawm from a cylinder and passes first through 
a wash-bottle containing H 2 SO 4 , the purpose of which is simply to permit the control 
of the amt. of gas passing through. The HCN issues from a flask as generator containing 
1 part Na or Ca cyanide and 2Vr3 parts XaHSOj, both in coarse pow’der and intimately 
mixed. The generator is connected by scp. tubes to a reflux condenser, a Hg safety 
valve and a glass tube drawm out to a point at the end and communicating by means of a 
rubber tubing with a Mariotte bottle filled with HjO and placed 2 m. above the generator. 
The HCN is formed by allowing tlie H;0 to drop from the Mariotte bottle upon the 
mixt. in the generator. The HCN pa.sses out of the generator through the reflux 
condenser, which scr\‘es for the first elimination of the H;0 which the gas carries, then 
through 1 or 2 CaCb towers, then through a wasli-bottic containing anhydrous glycerol 
(to control the amt, of gas passing to tlie catalyzer) and finally to the catalyzer. At 
first the reaction in the flask develops enough heat to distil the HCN, but towards the 
end the flask must be heated. The union of the HCN and Cl in the catalyzer develops 
a great deal of heat. The HCl produced must be cHininatcd in order to prevent poly- 
merization of the CNCl. This elimination is carried out by the moistened CaCOj. The 
COj formed carries along with it the CNCl, which condenses in the ice-cooled worm 
and is collected in an appropriate vessel. The gas escaping condensation is allowed to 
go up a ventilating hood, or better is bunied in the air as it leaves the app. from a tabu- 
lation. If the operation is carefully regulated, neither Cl nor HCN passes out of the 
app. Robert T. Posmontier 

Preparation and some physical constants of cyanogen chloride. Ch. Maugis 
and T.-J. Simon. Ann. chim. 15, 18-41(1921).— See C. A. 14, 29. M. R. Schmidt 



2594 


Chemical Abstracts 


VoL 16 


Action of hydrochloric acid on the tetroxides of osmium and ruthenium* Hbinkich 
Rbmy. J. prakt. Chem. (ii), 101, 341-52(1920).— The contradiction between the 
observation of Milbauer (C. A, 12, 2172) that OsO< is decomposed by coned. HCl 
at the ordinary temp., and that of Ruff and Mugdan (C. A. 13 , 1433) that no action 
occurs, is due to differences in the strengths of acid employed. Acid with d.> 1,160 
reacts at the ordinary temp, giving OsCU (cf. Milbauer, loc. cit.)\ RuO< reacts still 
more easily (cf. Ruff and Mugdan, loc. cU.), forming the trichloride. J. C. S. 

The relative firmness of the combination of sulfurous acid with ammonia and mer- 
cury. Otto Ruff and Erich KrOhnert (with Hans Jueius Braun). Z . anorg . 
allgem. Chetn. 114, 203-3(1920). — The ppt. obtained from HgCU and excess of NH» 
dissolves when SOa is passed through the liquid, and cryst. compds. of HgO with NHj 
and SO 2 are obtained on evapn. under reduced pressiure. If SO 2 is first added and then 
NHj an insol. compd. contg. SOj and NHj is slowly deposited. The reactions were found 
to be: (a) HgCh+ 2 H.SO 3 H+ 4 NH 3 = Hg'(S 03 .NH 4)2 + 2 NH 4 CI, ( 6 ) NH,Hg'a+H. 
SOjH = Hg''Cl(SO:.NH 4 ), in acid solutions. With excess of NH3, a mixt, of Hg'- 

< S02 \ 

yo, white needles, 
NH 3 ' 

is pptd. Hg''(SOjNH 4)2 f NH 3 = Hg'S 03 NHj -f In presence of Urge 

amts, of NH4CI, one of the sulfonic groups is eliminated: Hg'’(SOjNH4)2 + NH4CI -b 
\Hs = NHjCl.Hg.SOjNH* + (NH4)jSOj. The compd., NHjCI.Hg SOiNH4. forms 
long, white, transparent needles. 2 iV KOH converted this into yellow Hg 20 SO3 NHj 


or 



Coned. NH4OH forms a soln. which appears to contain 


Hg(NH 3 ) 4 vS 03 ; liquid NHj forms Hg(NHs) 4 S 03 , as a white powder, and (NH 4 )»S 03 . In 
acid soln. the S, which receives a negative charge from O, and in allc. the N, which 
receives a negative charge from H, possess a strong tendency to complex formation, 
and in ammoniacal soln., complexes corresponding to mcrcurammonium sulfites are 
formed. 

Investigations on the salt character of lithium hydride. Kurt Mobrs. Z . anorg . 
allgem. Chem. 1 13, 1 79-228(1920) Evptl. details are given for the prepn. of UH from Li 
and H. To decide whether LiH has the characteristics of a salt or no, the action of Hg 
onLiH has been studied, and it is shown that the action is adecompn., andnota soln,, 
which points to the fact that LiH is a salt. Investigation of the appearance, crystal 
form, density, heat changes, and sp. heat and the detn. of the various consts., and com- 
parison of these with the corresponding coasts, for the alkali halides all point to the sail 
character of the hydride. The following consts. have been detd.: d. 0.816; mol. vol. 
9.77; heat of formation 21. GOO ■*= 27)0 cal.; Li + ILO = LiOH + + 52723 ^ 200 

cal.; LiH -b H 2 O = LiOH Hi 31110 ± 50 cal. The elec, cond. has been detd. 
unth both direct and a. c. I'he d. c. expts. show a very large increase in cond. with 
increase in temp., but on account of polarization which occasioned subsidiary changes 
a temp. -cond. curve could not be constructed. With a. c. it is shown that the cond 
increases w’ith increasing temp, until it reaches values of the same order as that of 
H 2 SO 4 of max. cond. The teinp.-coefl. of the cond. shows a max. at 650*. Galvanic 
polarization could be detected, and its changes followed and measured. With d. c, the 
products of the electrolysis could be isolated. The presence of H was proved by the 
increase in pressure during electrolysis in a vacuum, and metallic Li was found on the 
catliode. Erora these facts and others it is practically certain that in the clectrolysi'^ 
of LiH, H is liberated at the anode, and this represents the first instance in which H 
appears as a negatively charged ion. It Is therefore shown that LiH is to be regarded 
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as a salt in which Li constitutes the cation and H the anion, and H is to be regarded as 
an extremely weak acid. J. C. S. 

The existence of a gaseous hydride of thorium. Albert Klauber and Julius 
Mell von Mellenheim. Z. anorg. allgem, Chem. 113, 306-16(1920) .—An alloy of 
Th and Mg was prepd, by heating Th oxide, ThOi, with 2-2K times its wt. of Mg powder 
for 45 min. to a dull red heat in a stream of H. A blackish brown to grey product was 
obtained, which, when powdered in a mortar, gave a characteristic odor of ThH 4 . The 
gas was formed when the alloy was treated with water or dil. acids, and had a tendency 
to ignite spontaneously. To identify the gas, the method used by Paneth (C. A. 15, 
213) for identifying Pb and B hydrides was used, the gas being passed through a heated 
Marsh tube, when a deposit of Th was obtained, which was identified by a number of 
characteristic reactions. The Th is at first deposited in the form of a browm ring, which, 
on further heating, becomes dark grey with a metallic appearance, indicating the exis- 
tence of two modifications of Th. The hydride is very unstable, and is produced in 
greatest amt. at a temp, of 15-20°. The compn. of the hydride could not be detd. The 
gas can be condensed with liquid air. Its radioactivity is very slight, J. C. S, 

Oxidizing action of ceric sulfate, A. Benrath and K. Ruland. Zeiisch. ajiorg. 
allgem. Chem. 114, 267-277(1920). — In the oxidation of tartaric acid by Ce(S 04 )s in pres- 
ence of H 2 SO 4 , small quantities of didymium sulfate are without influence on the velocity. 
Formic acid is produced, C 4 HeO« + 8 Ce(S 04)2 + 2 H 2 O = SCO. + HCOjH + 4Cer 
(SOi)i + 4 HaS 04 . Addition of H^SOi strongly retards the reaction. Oxalic acid is 
oxidized to CO,, CjHA -f Ce(S 04)2 = 2CCh + + H 2 SO 4 . H:S 04 and 

normal sulfates retard this reaction. Complex formation was not observed. The 
oxidation of anthracene is strongly accelerated by addition of H 2 SO 4 . The oxidation of 
hydrazine occurs according to the equation 2 NjHi + 2 Ce(S 04)2 = ^^2 + (NH 4 ):S 04 
-f Ce 2 (S 04 )j. NHjOH gave nitrogen and X 2 O (69-73 "/c). NasSsOj was converted 
into tetrathionate, 2 Na;S 30 j 2 Ce(S 04 )j = Ce 2 ( 804)3 4" Ma:S 04 + NaiS 406 . H 1 SO 3 
forms equiv. amts, of H 1 SO 4 and HiSjO*; HsPOj is oxidized toHiPO;. Phot ooxidat ion 
of formic acid, McOH, and AcOH is retarded by H-SOj. J. C. S. 

Preparation of uranium compounds in the pure state. ItRN.'iT Wilke-Dorrurt. 
IFur, Veroffcntl. Siemem- Konzern 1 , 143-6( 1920}. — In connection with an investigation 
of the catalytic activity of U compds., an attempt was made to obtain a highly purified 
U oxide, UtOs, from some residues of cleveite which had been used for the extn. of He. 
A soln. of the nitrate which had been purified from the rare earth metals and Th by oxalic 
acid, and from extraneous heavy metals by H and NH 4 sulfides, yielded an oxide, which 
was not free from alkali. In the opinion of \V. , tlic presence of the later is due to co-pptn. 
of uranate, and not to adsorption, and can therefore be avoided by reduction of the U. 
By suitable regulation of the action of (NlLIjS, it is found possible to ppt. uranous 
instead of uranyl sulfide, and this substance does not show any tendency to retain alkali; 
the latter, if absorbed, can be removed by double pptn., and avoided l>y working with 
smaller quantities. The sulfide is readily converted into uranous chloride, which 
is transformed through the hydroxide into the nitrate: the latter is oxidized by HNOs to 
uranyl nitrate, which is purified by being crystd. from water, and then converted into 
the oxide, U|Ch, in which the presence of traces of alkali cannot be detected spectro- 
scopically. W. avoids the frequently recommended cry'stn. of uranyl nitrate from ether, 
since, on the one hand, the product so obtained is not free from alkali, and, on the other 
the explosive tendency of the ethereal soln. renders it unsuitable for working with very 
valuable material. J* S- 

The reaction of sodium salts with uranyl acetate alone and in the presence of salts 
of magnesium, zinc, cadmium, and beryllium. Stanko S. Miholi6. Bui. Acad. Sci. 
Zagreb. 1920, 16-23.— Na uranyl diacetale ha.s a soly. of 4.62 g, in 100 g. of soln. at 



2590 


Chemical Abstracts 


VoL 15 


20®. Na uranyl magacsiuiii triacetate crystallizes with 6 HjO and Na uranyl zinc 
triacetate with 4 }4 HjO. None of these salts can be used for the estn. of Na owing to the 
soly. of the diacetate and the tendency of the triacetate to vary in compn. according 
to the conditions under which it seps. M. was not able to obtain triacetates contg. 
Cd or Be. J. C. S. 

Properties of potassium arsenothiosulfate: Structural formula of trithionlc acid. 
JUI.IUS VON SzilAgyi. Z. anorg. allgem. Ckem. 113, 75-^(1920). — K arsenothiosulfate 
is prepd. by adding a soln, of 37 . 24 g. of crystd. NaiSjOi in 60 cc, of water to a sola, 
of 4. 95 g. of AssOs in 35 cc. of HCl. (d. 1.06) and ll.18g.of KClin30cc.ofwaterat 3®. 
Three vols. of 96% ale. are added to the mixt. when the double salt is pptd. It is 
rapidly filtered and washed with ale. and ether. It is a pure white compd., which is 
not very stable in the moist condition; it is amorphous, and is very sol. in water, slightly 
sol. in 50% ale., and insol. in abs. ale., ether, and CHCh, di® 2.292. When quite dry, 
it may be preserved, but when moist, even with CHClj or ether, it becomes yellow. 
When the dry salt is heated, it decomposes according to the equation 2KjAs(S:Oj)3 
= AsSi + SKjSO* + 3 SO 2 + 3S; on keeping or boiling a soln. of the salt it decomposes 
according to the equation 2KjAs(S203)3 AsiSs + 3K2SjOfl. Attempts to prep, corre- 
sponding Na and Rb salts failed. The general relationships of the complex As, Bi, and 
Sb thiosulfates are considered (sec Hauser, Z. anorg. Ckem. 35, 1-10(1903)}, and it is 
shown that the existence and properties are influenced by the character of the tri valent 
element. In any given series of compds. the soly. increases in the order K, Rb, Cs, 
Ba, Na. S. deduces the structural formula of trithionic acid from the decompn. of 
K arseno-thiosulfate, which can only take place thus: (KO-SOi.;S)iAs Asi(S.S03.0K)3 
“ AsjSj -|- 3KO.SO;.S.SO;.OK, which gives trithionic acid the persulfide formula. 

J. c. s. 

Chemistry of the platinum metals. I. Existence of bivalent ruthenium compounds. 
HErNRiCH Remy. Z, atiorg. allgem. Chetn. 113, 229-52(1020). — .\fter a general dis- 
cussion of the valency of the Pt metals, it is shown that only one compd., nithenocyanic 
add, is known in which the Ru exists in the bivalent condition. R. has examd. the 
blue solns. of Ru compds. obtained by the action of reducing agents on ruthenic compds, 
and other derivs. of a higher slate of oxidation. The method consisted in titrating solns. 
of ruthenic chloride with dil. Na amalgam until the sepia-brown color of the soln. changed 
to clear blue. I'urther additions of amalgam did not aflcct the color, but there was a 
pptn. of metallic Ru. AH expts. were carried out in an atm, of CO?. The cxpls. show 
that in the blue soln. Ru is present for the most part in the bivalent condition, but it 
appears to be impossible to effect a complete conversion of all the Ru into the bivalent 
condition without at the same time reducing some of it to the metallic condition. There 
are indications that a proportion of the bivalent Ru ions is converted into univalent 
Ru ions. The action of a number of reagents on the blue solution has been investigated: 
Cold NaOH gives a brown coloration which, if the solns. are coned., becomes a brown 
ppt., sol. in HCl to form a blue soln., but if only a trace of air is admitted the soln. is 
green; hot NaOH gives a dark brown ppt. which is sol. in 10% HCl with the formation 
of a yellowish brown soln,; NHj gives a greyish black ppt. sol. in HCl to a bine soln. 
and sol. in excess of NH4OH to a dark violet soln.; hot (NHAjCOj gives a dark green 
coloration; I solns. are decolorized in the presence of acid. The whole of the reactions 
of bivalent Ru solns. show’ that in this valency stage Ru compds. are excessively unstable. 

J. C. S. 

Antimony pentasulfide fsuUur auratum). F. Kibchhop. Z. anorg. allgem. Ckem. 
114, 266(1920); cf. C. A. 15, 1469. -Some varieties of com. sulfur auratum contain less 
than 8% (0-2%) of S readily extd, by solvents. These are probably obtained by the 
reaction Na^SbS, + SbCli = -f- 3NaCl. J. C. S. 
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Some alkali antimony thiosulfates. Jm,ius von SzaAcvi. Z. anorg. allgem. 
Chem. 113 , 69-74(1920). — The prepn, and properties of stibio-thi os nl fates of Na, K, 
Rb, Ba, Ca, and Sr are described. The method of prepn. consists in adding a soln. 
of SbjOi in HCI (d. 1 , 12) to a soln, of NazSjOj and the chloride of the metal concerned 
at low temps., about 3®. The formation is represented by the equations: SbCb + 
HjO « SbOCl + 2HC1; SbOCl + 2Ha + == 3NaCl -f H:0 + NajSbfSjOa)!. 

The salts in all cases, except those of Na, Ca, and Sr, may be crystd. at low temps, and 
art pptd. by the addition of 96% ale. Sodium slihio-thiosulfate, NaiSb(S^O^)^, is 
extremely sol., and has not been obtained in the solid condition; all attempts to obtain 
the solid salt brought about decompn. according to the equation 2Na3Sb(Ss03)j « 
SNajSsOj + SbjOSj 4* 4vS02. Potassium stihio-thiosuljale, KsSb (8203)3, forms silk-like, 
needle-shaped crystals verj’ similar in appearance to asbestos. It is very sol. in water, 
and on diluting the soln. a very slight turbidity is produced which points to the presence 
of the complex ion, Sb(S^03)l''^ On boiling a soln. decompn. occurs, forming the orange- 
red compd., SbaOSz, as in the case of the Na compd. On heating the crystals above 
100® the decompn. 2KiSb(S20s)3 = 81)283 -f 3K2S04 4* 3802 + 3S takes place. This 
compd. is shown to have the constitution Sb(S.S02.0K)3. The Rb salt is similar in all 
respects to the K salt. Barium stibio-tkiosulfate, Bas [88(8203)3 ]2, is not very stable at 
the moment of pptn. ; it is white, but speedily becomes yellow, and finally very deep 
yellow in color, due to decompn. The Sr and Ca salts exist for only a very short time 
in soln., and have not been isolated. J. C. S. 

Transformation of light magnesia into the dense form. N. Parravano and 
C. Mazzbtti. a Hi accad. 30, i, 63-6(1921). — The results of the authors’ 

expts. show that the velocity of hydration of MgO diminishes as the temp, and duration 
of its previous calcination are increased, no discontinuity being observable. The 
statement that MgO undergoes transformation at about 1600® (Le Chatelier, Le Chauf- 
fage 399) or 1100® (Campbell, C. .4. 12,268) is inaccurate, this change haxnng already 
begun at the lowest temp, employed by the authors, namely 800®, at which, however, it 
proceeds very slowly. This result is confirmed by Ditte's measurements of the density 
of the oxide after being heated at definite temps, for a certain time (/. Chem. Soc, 24, 
869(1871)). Natural magnesites contain impurities which exert a marked influence 
on the velocity of hydration of the oxide resulting from their calcination, the transforma- 
tion into the dense modification being facilitated. This change is at first slow and 
continually increases in rapidity as the temp, is raised, and no definite transformation 
temp, probably exists. J- C. S. 

Apparatus for simultaneous pressure and volume measurements of gases. Gustav 
K. HOttig. Z. a?ior^. all^em. Chem. 114, 101-73(1920). — An app. is described in which 
the pressure and vol. of a gas liberated in any reaction may be detd. at any moment. 
Gas may be added to or withdrawn from the system at any time, and the compn. of the 
residue detd. The app. consists essentially of a detachable lube for the solid, connected 
through a detachable stopcock with a bulb communicating with a manometer. The 
vol. of each part of the app. is known. The w’hole app. is exhausted, and gas admitted 
to the bulb and upper part of the stopcock. The manometer is read, and the initial 
vol. of gas calcd. The stopcock is then opened, and from the manometer readings the 
pressure and vol. of the gas are readily calcd. By means of the app., the extstencf of 
FeCh.l2NHi (9 mm. at of AgBr.jNHt, and of Ca.dNH:, could be demonstrated. 

In the last case, a secondary reaction, Ca.GNHi » Ca(NM2)2 4- 4NH3 4* H: occurs, 
as well as a slow absorption of H in tlie solid phase. J- 

Halogen silver ammoniates. \Vu.hri,m Bii.tz and Wilhklm Stollrnwerk. 
Z. anorg. aUgem. Chm. 1 14 , 1 74-202( 1 020) ; cf C, .4 . 14 , 244 1 .—XI. The apps. of 
Hiittig (see preceding abst.) was used. Freshly pptd. Ag halides are neccssar>', since 
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these lose their activity on keeping. The existence of AgC1.3NHj and 2AgC1.3NH3 
was confirmed, and a new compd,, AgCl.NHj, with dissoc. pressures previously given 
for 2AgCI.3NHj was obtained. The sesqui- and mono-ammonia tes form mixed crystals 
above 30®. The existence of the compds. AgBr.SNHa, 2AgBr.3NHj, and AgBr.NHj 
was confirmed as well as that of the compds. Agl.SNHj, 2AgI.3NHs, Agl.NHj, and 
2AgI.NHj. All the iodides form mixed crystals. The heats of formation were calcd. 
from Nemst’s formula log p = — C>o/4,57r -f l-75Iogr-t-ar-f3.3as follows 
(values of Qo)' AgCl.SNH,, 9.16 Cal.; AgCl.PANH,. 10.52 Cal.; AgCl.NH,, 11.11 
Cal.; AgBr.SNHs, 8.64 Cal.; AgBr.lV.NH., 9.95 Cal.; AgBr.NHj, 10.65Cal.-, Agl.- 
3NH3, 6.92 Cal,; Agl.PANHs. 7.25 Cal.; Agl.NH,, S.56 Cal; AgL2NHj, 7.05 Cal.; 
Agl.VjNHs, 11.59 Cal. The values of the const, a in the equation were found to be* 


3NH». 

AgCl —0.0025 

AgBr —0.0028 

Agl —0.0050 


2NHi. I'/tNHj. 

-0.0015 
— 0.0020 
—0.0050 —0.0050 


NH». V»NHi, 

—0.0015 

— 0.0015 .... 

—0.0030 —0.0010 


Conclusions on the affinities are drawn from the temps, at which the dissoc. pressures 
reach 100 mm. in all cases; these are in the order Agl, AgBr, AgCI. J, C. S. 

Compounds of ammonia with metallic calcium, strontium, and barium. Wilhi2lm 
Biltz and Gustav F. HOttlo. Z. anorg. allgem. Chem. 114, 241-65(1920).— A descrip- 
tion of the method of prepn. of Sr and Ba by the method of GunU (Compt. rend. 143, 
339-40(1906)) is given. All the alk. earth metals form hexammines, M(NHj)8, The 
values of Qo (see preceding abst.) were found from the tension curves to be: Ca(NH,)f^ 
10.32 Cal; Sr(NHj)«. 9.91 Cal; Ba(NH 3 ) 6 , 9.65 Cal The reaction M(NH,)» = M- 
(NHi)i 4NHj + H 2 occurs rapidly with Ba, slowly with Ca. The identical behavior 
of the metal atom and ion is pointed out. This may indicate that the presence of the 
two valency electrons in the atom has no influence on the absorption, or that the metal 
is composed of ions and free electrons. J. C. S- 
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WmUAM T. HAU, 

Guides to analyses. Vm. The interpretation of paint analysis. Edward C. 
Holton. Chem. Bull. (Chicago) 8, 128-9(1921),— Some of the difficulties involved 
in the interpretation of the results obtained by proximate analysis are outlined and 
general advice is given. W. T. H. 

The application of spot reactions in qualitative analysis. FnieDRicK Feigl and 
Rosa Stern. Univ. Vienna. Z. anal. Chem. 60, 1-43(1921). — Many useful qualitative 
tests can be made by means of test papers which have been treated with suitable reagents. 
Thus litmus paper serves for the detection of acids and bases and (AcO)jPb paper for 
the detection of sulfide. When a drop of solo, is placed upon filter paper, the rate at 
which the liquid is absorl>e<l by the paper depends not only upon the quality of the paper 
but also upon the nature and conen. of the soln. tested. Upon a singlestripof paper, 
therefore, two or more substances may be detected, the substances which diffuse most 
rapidly being formed farthest away from the portion of paper originally wetted. In this 
investigation, a series of tests was studied by means of which it is possible to test for 
all the members of the ammonia and ammonium sulfide group of cations (Fe^^^, 
Co^A Mn^^, Zn^+ and UO,+^) without any filtration except 
when Co and Zn are lx>th present. The tests for the most part arc very sensitive 
^1) 4 Prepare alizarin test paper by moistening filter paper with a sat^l 



7 — Amlyikdl Chemistry 


2590 


ale. soln. of alizarin and drying a short time. The paper is yellow or yellowish pink. 
Place a drop of the soln, to be tested upon the test paper and hold over an open ammonia 
bottle. The alizarin itself is turned violet except at the test spot, which is pink or 
violet if A1 is present. Dry in the hot closet for about 1 min.; the unchanged alizarin 
assumes its original color and the presence of A1 is shown by a beautiful pink spot. 
The test is obtained with a single drop of a soln. contg. only 0,3 mg. per liter. If Fe 
is present, the test is obscured because a violet ferric lake is obtained with alizarin. 
In this case moisten a filter paper with satd. K 4 Fe(CN)B soln. and dry. Place a drop 
of the soln. to be tested upon the dried paper; a Prussian blue spot is obtained w'hich is 
usually surrounded by a paler border. If this pale zone is not obtained at first, it may be 
produced by adding a drop of water to the center of the blue spot. Add a drop of ale. 
alizarin soln. and dry; the characteristic AI color will be obtained if 0.004 mg. of A1 
was present even with 200 times as much Fe. If considerable Cr is present, the Al 
spot is more or less yellow and it is advizable to make a blank test with pure chromic 
alum soln. Mn forms a violet lake which also obscures the test for AI. The Mn, 
however, may be fixed as Mn 2 FeCCN )8 by testing as in the presence of Fe, The test 
for Al fails when 800 times as much Mn is present. A similar procedure is used when 
Zn is present. With U, (UOj) 3 Fe(CN)s is formed but this ppt, is slimy and tends to 
diffuse with the AI soln. In such cases the uranyl ppt, may be dissolved off the paper 
by (NH 4 )iCOi soln. or the ppt. may be fixed by adding a drop of coned. FeCh soln. The 
sepn. of Al and U may be effected by capillarity; a blue UO* spot is obtained in the center 
surrounded by the characteristic pink of Al -alizarin lake. Co gives a violet color with 
alizarin and with NH| bluish green Co corapds. are obtained which may also mask 
the AI test. In such cases treat the spot, which has been developed upon the alizarin 
paper by treatment with NH* and dr>nng, with 0.01 HCl to dissolve off the Cocompd. 
(2). Manganese. —A very sensitive test for Mn depends upon the fact that benzidine 
is oxidized by MnO? with the formation of a deep blue substance. In a test-tube the 
color is transitory but upon test paper it i.s more stable. It is nearly as sensitive as the 
permanganate formation by means of PbCb in HNO 3 soln, and has the advantage that 
chlorides do not interfere. Place a drop of the soln. to be tested upon filter paper, add 
a drop of KOH soln. and then a drop of saturated l>enzidine in acetic acid. The deep 
blue test disappears on drying but reappears when fresh benzidine soln. is added. The 
behavior of Fe in this te.st is interesting. If a ferric salt is treated with benzidine soln., 
a deep blue or nearly black spot is obtained but if the spot is first treated with alkali 
before adding the benzidine, no color is obtained with the Fe. There is, therefore, no 
interference provided the Fe is completely pptd, as hydroxide. If considerable Fe 
is present it is advizable, however, to add a little tartrate to the caustic alkali soln. used 
in the test. Co tends to give the same reaction as Mn with benzidine but the test is not 
so sensitive because the formation of Co (OH) 3 by atmospheric oxidation takes place 
more slowly than that of MnO? from Mn(OH);, By adding Lortrate to the caustic 
alkali sold, the reaction betwx*eti benzUliuc and Co is prevented and the Mn test can be 
obtained. (3) CAromiww.'— Spot tests which depend upon the formation of PbCrO^ 
or of AgiCrOi arc fairly sensitive. The oxidation of the Cr + ^ ^ to CrO**" can be effected 
hy placing a drop of the soln, on fdter pa]>er. adding a drop of KOH soln. and holding the 
paper in fumes of Br. A yellow spot cin then be obtained with Pb acetate or a red spot 
with Ag ■*’, It is also possible to detect Cr ^ ions by the formation of lakes with certain 
dyestuffs. Six alizarin dyes were tried and the be.si results obtained with acid alizarin 
yellow RC and acid aiiwrirt red G. Paper impregnated with the former is obtained by 
treatment with a boiling hot atnmooiacal soln. of the dye but with the latter the dyebalh 
must be add. With add alizarin yellow, place a drop of the soln. to be tested on the 
dry test paper, dry and dip for a few sto:. in hot 0 5 .\ this serves to destroy the 
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effects produced by other elements in this qualitative group of metals. Rinse oflF the 
acid with water and then place the paper in ammonia water. If Cr is present, an orange- 
yellow spot remains on the paper but if this element is absent the dyestuff is turned 
orange and dissolves in the NH^OH soln. With acid alizarin red, Cr causes a spot to 
form which, in contrast to the spots caused by other elements, is imaffected by hot, 
dil. HjSOi. (4) Zinc. — This element can be detected by the formation of ZnHg(CNS)« even 
in very dil. soln. To prepare the KHg(CNS)s reagent, add solid Hg(N03)} or Hg(CNS)a to 
20% KCNS soln. until no more of the salt will dissolve, and filter. As the Zn ppt. is white, 
it is necessary to use black test paper, or, still better, to carry out the test on a microscope 
slide. Take a drop of the soln. to be tested and mix it with a drop of the reagent and 
rub to cause pptn. from the supersatd. soln. which is likely to form. Co gives a charac- 
teristic blue ppt. mth the reagent so that in the presence of this element it is necessary 
to ppt. the Co by treatment with KOH and filter off the insoluble hydroxide. The 
zincate soln. is made acid and tested with K4Fe(CN)B; the complex mercury salt cannot 
be used as the Zn ppt, is sol. in the presence of alkali salt. (5) Cobalt. — Six sensitive 
Co tests were studied and the most sensitive found to be the llinsky test with a-nitroso- 
/?-naphthol. Place a drop of the soln. to be tested upon filter paper and add a drop 
of a 50% soln. of the reagent in AcOH. Fe interferes with the test but can be rendered 
harmless by first adding (NH4)jHP04 to form FePOi. If U is present a similar treatment 
with phosphate prevents interference. (6) Uranium. — This element can be detected 
with ImFcCCN)* paper (brovra spot), with alizarin paper (blue spot) or by means of 
a-nitroso-^S-naphthol (yellow spot). In the presence of Fe, the spot produced with 
K4Fe(CN)6 should be moistened wnth water; the U ppt. is then to be detected at the 
outer border. If considerable Fe is present it is best to proceed as follows: Place a drop 
of strong NHj soln. upon a filter paper and, before the first drop is entirely absorbed, 
add a drop of the soln. to be tested and stir with a glass rod. Dry, moisten with a drop 
of (NH4)!COi soln. and, wdth the aid of a stirring rod, make certain that every bit of the 
spot is wetted by the carbonate soln. Dry and then carefully add a drop of dil. HCl 
and one of K4Fe(CN)* soln. just outside the border of the spot. (7) /ron.— The well 
known Prussian blue test is used. (8) Nickel. — The test with dimethylglyoxime is 
much more sensitive on filter paper than in a test-tube. W. T, H. 

Qualitative analysis by spot reactions according to F. Feigl and R. Stem. E 
Hauser. Univ. Vienna. Z. anal. Chcni. 60, S.S-9U1021).— The tests proposed by 
Feigl and Stem (.see preceding abstract) were tested in 220 cases and found to give 
excellent results. Not only are the tests useful for the analysis of the Fe-Al group of 
cations by itself but they may be applied in the presence of most other ions and anions. 
A slightly acid soln. is advizable in all cases. W. T. II. 

Industrial chlorobenzene. F. Bourion, Ann. duhi. 14, 215-72, 273-321(1020); 
cf. C. A. 14, 2160, 2024, 3207. — The work previously rei)orted on the analytical disln 
of com. PhCl is again described. A second mctliod, called the "method of enrichment, " 
depends on sepg. the sample into 3 fractions, the first b. 80 the second 80-130“ plus 
a portion of the material distg. at 130“, and the third consisting of the residue. The 
sample, fractions, and residue are weighed, and their d^.i is taken accurately. By using 
a const, factor, C, representing the change in d of CjUs prwhiced by l(c of PhCl, or the 
change in d. of PhCl produced by 1% of "polychlorides'’ (CiIl4Cls, etc.), the % of the';e 
compds. in each fraction is calcd., and hence the coinpn. of the original sample. Various 
refinements of this method are discussed, including a metliod for calcg. the coeff. C 
(which varies slightly) from the d. of the fractions. On the assumption that the chlori- 
nation reaction is of the first order with reference to CjHi or PhCl, Ku is found to be 
0.118. M. R. ScriMiDT 

Titrations with potassium permanganate. A.sr Jii.kk. Chertt. Li sty 15, 105 
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138-40(1921). — The titration of the standard substances like Na 2 Cj 04 , Mohr's 

salt and electrolytic I^e (prepd. either according to Treadwell or Classen) was' studied. 
The results of these titrations agreed with each other more closely, if the amts, of 0.1 
KMnOi used, expressed in cc., were approx, the same; t. such amts, of the salts in 
question should be used so as to require about 36 cc. of the 0.1 JVKMn 04 for their 
titration. Treadwell’s method did not require a blank detn. Standardization against 
Na»Cj04.HjC304, and Mohr's salt proved to be very facile and accurate. Classen’s 
method was rapid and accurate, if the Te dissolved in H 2 SO 4 was washed into a flask 
and then titrated in the pre.scnce of Pt. Investigation of the possible oxidation of 
FeS 04 disclosed the fact that solns. of 0.1 iV FeS04, weakly acidified with H 2 SO 4 , and 
exposed to air, were found to be practically unaffected after 24-48 hrs. There is prac- 
tically no danger of the oxidation of these solns, during their filtration through paper 
or glass wool. John M. Kjino 

The estiraation of phosphoric acid by the molybdate method. J. E. Clennell. 
Mining, Mag. 23, 213-6(1920). — The well known molybdate methods for the detn. of 
HjPOi are discussed in detail. A. Butts 

Estimation of the pentose sugars. Herman Augustus Spoehr. Carnegie Inst. 
Pub. No. 287, 36-7(1919). — The hexose sugars are fermented with baker's yeast; 
the ale, and other products of fermentation are removed by distn. The residual soln. 
contg. pentoses is then caused to react with hot Fehling soln.; and the CujO obtained 
by reduction is detd. by an iodometric titration. The non-fermentable sugar must be 
recognized as pentose by the proper tests. Joseph S. Hepburn 

The detection of arsenic. L. W. Winkler. Pharm. Zeiiiralhalle 
— Small amts, of As can be detected by the Bettendorf test; by a test in which As 
is converted to AsHj and detected by means of Nessler’s reagent; or by a modification 
of the Gutzeit test in which AsHj is detected by the color it gives paper moistened with 
AuCI soln. The Bettendorf test can be applied in the presence of H 2 SO 4 and can be 
used in the case of dark-colored substances. In this case it is necessary to treat the 
soln. first with Zn and H 2 S 04 and then test a soln. of the evolved gas for As, Sb, S, 
and P compds, interfere wdth the Xesskr test. H. A. Shonle 

A new method for the volumetric determination of nickel. Gino Zucc.^ri. Boll, 
chim. farm. 59, 25-7(1920).-— Xa iiilroprusside ppts. quant. Ni from its salts in acid 
soln. A sepn. from Fe'^^'*", Al. Zn, Sn, ?b, Mn, etc., can thus be effected. For quant, 
detn. a 0.5 W soln. of Na 3 Fe(CN)iXO -f 2H:0 is used, or an empirical soln. containing 
50.771 g. per I. of which 1 cc. = O.Ol g. metallic Ni. This soln. is added dropuise 
from a buret to the Ni soln. with continual stirring, 'U'hen the ppt. has assumed a clear 
ash color and the supernatant liquid is colorless, a drop is filtered and tested with Na;S. 
Absence of a black color indicates complete pptn. A slight excess of the reagent is 
indicated by a pale V’iolet color of the soln. *1 0 obtain best results the Ni soln. should 
not be more diJ. than VU% and should be distinctly acid. Co is likewise pptd. by 
Na,Fe(CN)iNO, but this ppt. is not sol. in NHj as is the Ni ppt. A. W. Dox 

General directions for the sampling of ores. Gr.\um.\nn. Meiall. u. Etz 18, 
97-99(1921). R. S. Dean 

Detennination of sulfur in iron, steel and pig. Methods for direct oxidation of the 
sulfur. Arcibaldo Cartoceti. Ciorn. dim. ind. apphcalei 2, 682-6(I020).-~C. 
reviews the various methods employed for detg. S in iron and steel (having in vnew 
accuracy of analysis) that arc based upon direct oxidation of S to HjSO^ and pptn. 
as BaS 04 . Preliminary investigation .showed that the following conditions are necessary; 
(1) complete oxidation of the sample, avoiding thus a repetition of the treatment upon 
the residue; (2) complete freeing from HNO,; (3) rendering SiOj insol. and sepg. it 
perfectly; (4) sepn. of Fe bec.ause the HCI soln. of KeCh exercizes a not negligible dis- 



2602 


Chefnical Abstracts 


Vol. 15 


solving action upon BaS04» besides contaminating it with basic Fe salt; (6) detn. of 
H 2 SO 4 in an aliquot portion of the filtrate to avoid handling a voluminous ppt, of Fe- 
(0H)3; (6) avoidance of an excess of HCl, which otherwise renders the pptn. of BaS 04 
incomplete; (7) pptn. in the hot, with quick addition of BaCU and continual agitation. 
C. devized the following method. Mix 10 g. sample in shavings or filings, 2 g. KC10:i 
and treat in a porcelain dish with 100 cc. coned. HNO 3 to which has been added 2 cc. 
Br. Soln. should take place slowly; the acid should be added in several portions, and 
strong heating of the liquid should be avoided by placing the dish in cold water. When 
gaseous evolution has ceased, add 20 cc. coned. HCl, and evap. on the sand bath to dry- 
ness with agitation towards the end of the reaction to avoid spurting. Remove the 
sand from the bath, replace the dish, and heat to redness to decompose nitrates and com- 
plete the oxidation. Allow to cool, take up with 50 cc. coned. HCl, and evap. anew. Take 
up once more with 50 cc, HCl, evap. to a sirupy consistency, dil. the soln. with a little 
HzO, and allow to cool. Pour the liquid, with continual agitation, into a 1000 cc. gradu- 
ated flask contg. 300 cc. 10% NH 4 OH. Wash the dish well with H|0, and add the wash- 
ings to the liquid in the flask. Shake energetically. Allow to cool, and bring to vol. 
Mix again by pouring back and forth between the flask and a dry beaker. Allow the volu- 
minous ppt. to deposit well and filter upon a dry filter. Take 500 cc. of the filtrate, and 
reduce its vol. by e%"apn. to about 200 cc. Bring to boiling and ppt. the H 1 SO 4 with 
20 cc. 10% BaCl; previously brought to boiling, while agitating continually in one 
direction. Allow to stand for about Vs br. on the water-bath, pour the supernatant 
liquid upon a filter, wash the ppt. by decantation 3-4 times by 100 cc. portions of boiling 
HjO. then bring the ppt. upon the filter and wash with hot HjO until 5 cc. of the filtrate 
fail to give a turbidity with H 1 SO 4 . Bum the moist filter in a Pt dish, ignite moderately, 
cool and weigh. ROBERT h. PosmonTter 

Sensitive test for hy<i rides ol arsenic, antimony and phosphorus (Zim.mermaNn) 17. 
The microchcmical determination of nitrogen (StanEk) 28. 


Gas analysis. IT K. Ridkai. and H. S, T.wuok- T. S, 1,375,933, .Vpr. 20. bei 
C. A. 14, 714. _______ 

8— MINERALOGICAI AND GEOLOGICAL CHEMISTRY 


EDG.AR T. WniHRKY AND WALTER P. HUNT 

“Allemontite” from Atlin,B. C. T. L. Walker. Ijniv, Toronto. Am. Mvicrai 6, 
97-9(1921). — The material studied came from the Engineer mine, which yields ver\ 
rich Au-ore. Fumes from a wine cask in which the specimens were packed tarnished somi 
layers of the mineral red -brown, others remaiuing steely or white metallic. Analy.st-. 
of 4 samples show’ed the most tarnished layers to be highest in As: As, 87.98, 82 .M, 
70 . 08. 42 69; Sb in same, respectively. 10 .97, 17 . 74. 28.68, 57.06%. There is a regular 
increase in sp. gr. with % of Sb, and the sp. gr. calcd. from the constituents agrees with 
the observed values, show ing that the As and Sb are not combined, which is confirmed 
by mineragraphic examn. The formula for "allcmontite” given in the literature, 
AsaSb, is evidently without significance, the material being merely a mechanical inter- 
growth of the elements. The special name should be discarded, and replaced by 
monijerous arsenic." E. T. W. 

Specific gravity and composition in iron-rutlle. Edw. K. Holden. Pa vSiaU 
Coll. Am. Mineral. 6, 100-3(1920.— Previous work on Fe-bcaring rutile indicaleii it 
to be an isomorphous mixture of TiTiOi with sp. gr. 4 .20 and PcTiO* with sp. gr 5.(X) 
* 0 25. H. has endeavored to obtain more acetirate values for these sp. grv. using 
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the 7 most dependable analyses found in the literature. The sp. gr, of each mixt. was 
calcd., by the formula Z? = d + a(d'~ d)/l00, where D is the sp. gr. to be detd., d and 
d^ those of the end members, and a the vol, % of the FeTiOj present. Any FeiOj 
shown in analyses was recalcd. to FeO, and impurities deducted, followed by recalcQ. to 
100%. Caicns. were made with 3 values for rutile, 4.22, 4.23, and 4.24, and with 5 
values for FeTiOj, 4.75 to 4.79. The differences between observed and calcd. sp. grs. 
vrere detd., and the sums of their squares found. This sum proved to be least for the 
values 4 . 23 for TiTiCb and 4 , 77 for FeTiOa, the probable error being *0.03. Plotting 
the sp. gr.-compn. (mrve shows linear relations, and confirms the isomorphous character 
of the material. E. T. W. 

The Silver Horn district near Pioche, Nevada. T. H. M. Crampton. Mining 
Sci. Press 122, 883-4(1921). —A replacement ore body exists which is 10-200 ft. wide and 
exposed for a length of 2000 ft. The quartz lies between brown and dark blue limestone. 
Extensive movement along the contact has formed a breccia which was replaced by solos, 
carrying Au and Ag. Subsequent shearing across the ore body has also produced en- 
riched zones. A, H. Heller 

The Kantishna mining district, Alaska. James A. Haney. Mining Sci. Press 122, 
881“2{1921). — A description of the district including pow'er and fuel, topography, 
geology, lodes, placers, production and future of the district. The more important 
minerals that have been recognized are Au, Ag, galena, tetrahedrite, stromeyerite, 
chalcopyrite; stibnite, sphalerite, arsenopyrite and pyrite. A. H. H ELLER 

The deposits of magnesium carbonate in Spain. E. Dupuv de L5me and C. F. 
MaquiRIRa de Borbon. Bol. Inst. Geol. Espana 39, 255-95(1918); Rev. ghl. 1, 200 
(1920). — The deposits of gioberiik in .Almeria and Santander are described as to location, 
geology, mode of occurrence and origin. E. T. W. 

A Pliocene deposit of phosphate in the vicinity of Rabat, Morocco. A. Brives. 
Compt. rend. somm. soc. geo!. France 1917, 95; Rer. geol. I, 201(1920). — About 15 km. 
southeast of Rabat phosphate beds have been discovered containing up to 46.8% 
Caj(PO<)2. Their geologic position can be recognized by the fossils present, and it is 
queried if they have not been formed by the erosion of earlier deposited phosphatic 
beds. E. T. W. 

The supposed phosphate deposit in the vicinity of Rabat, Morocco. L. Gentil. 
Compt. rend. somm. soc. gM. France 1920, 25; Rev. geol. 1, 201(1920); cf. preceding 
abstract. — Analyses of the deposit showed only 3.60 to 5, 15% of Ca3(P04)!, much less 
than has been previously reported. The phosphates have arisen by the breaking up 
of fossil shells. H* T. W. 

Permian salt deposits of the South-Central U. S. N, H. Darton. U. S. Geol. 
Survey, Bulf 715-M, 205-20(102!).— This deposit extends fully 650 miles north and 
south, and 150 to 250 east and west through New Mex., Tex., Okla., and Kan. It is 
of variable thickness but in many places over 300 ft. and is the largest known salt de- 
posit in the world. The deposits in each state are described, with the logs of many 
borings. **The salt beds of this great deposit doubtless originated in the evapn. of ocean 
water occupying a basin or series of basins for a considerable part of Permian time. 
The irregular distribution of the gypsum and anhydrite in relation to the salt indicates 
remarkable oscillations in short lines and complexity of local conditions, and the presence 
of limestone beds at intervals shows that deeper marine submergences occurred from 
time to time. It is certain that a considerable supply of sea water was necessary for the 
accumulation of deposits of salt several hundred ft. thick ox'er a vast area. A figure 
of interest in this connection is the fact that a body 100 ft. deep evapg. to diyne^ 
deposits the greater part of its CaSO*, amounting to about 2 in. under ordinary condi- 
tions. and then deposits about 3 ft. of NaCl. That the waters were shallow much of the 
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time is diown by the large amt. of shale and sandstone present, in part mixed with 
the salt. Most of these sedimentary materials are red, but some are gray and other 
tints.” L. W. R1GG8 

Study of a physicochemical phenomenon in brines of Santa Elena. L. E. Tamayo. 
Bol. lah. municipal. Guayaquil 1, 66-8(1920). — The deposition of NaCl from the brines 
of Santa Elena, which is surrounded by the ocean for an extent of about 6.8 mi., occurs 
by an infiltration of the sea water into excavations 4 to 6 ft. deep and about 10 to 80 
sq. yds, in area. The brines in these excavations are further augmented by leachings 
from the plains surrounding them which are flooded by heavy rains. This causes an 
increase in the coucn. to about 5° Be of the brines, which exceeds the conen. of the sea 
water which is about 3.6° The analysis of the crude product from the solar evapn. 
of the brines is as follows: White salt sample, NaCl 93.30; CaSO* 0.28; MgSO« 0.30; 
MgCU 0.52; H 2 O 5.0; insol. matter 0.10%. Reddish gray salt sample: NaCl 88.6; 
CaSOiO.CS; MgSO^O.GO; MgClj 1.33; HaO6.90; insol. matter 1,20%. In some of the 
excavations crystn. ceases. Since no removal of the mother liquors is made, it is 
probable, judging from the above analysis, that the conen. of salts, particularly of salts 
of Mg, is so great that further crystn. of NaCl coming in through infiltration of new 
brines, is not possible. A conen. of 34° B6. was observed in some of the excavations. 
The phenomenon was not observ’ed where the mother liquors are drained away. In 
such cases dialysis of the Mg salts occurs through the bottom of the pits, when refilled 
by infiltration of the sea water and NaCl continued to crystallize as before. Imper- 
meability of the muddy bottoms of the others probably prevents the dialysis of the Mg 
salts, for which removal of the mother liquors and cleaning out accumulated mud de- 
posits lead to a resumption of normal operations, though some were not benefited by 
such a treatment. This impermeability is thought to be brought about in the foliomiig 
way. The saline waters dissolve salts of Ca from the surrounding soil, which is calcare- 
ous in nature, and form and deposit crystals of anhydrous CaSOi which is also formed 
in waters of the pits from the action of MgSO* and NriiSO^ upon CaCl; conLained in the 
mother liquors. T. believes that the excessive conen. of CaClj prevents the crystn. 
of NaCL It suggested that the CaCb. being so liygroscopic, prevents tlic mother 
liquors from attaining the coricn. where NaCl crystals will form, since evapn. is inter- 
fered with. R. B, DeEMHR 

New Salem lignite field, Morton County, North Dakota. Eugene T. Hancock 
U. S. Geol. Survey, Bull. 726-A, 1-39(10‘2U. — N, Dak. lignite because of its infcTior 
qualities has received but little attention until the era uf rcreut high prices. The new 
Salem field included in this sur\*ey covers 20.5 townships a short distance we.st of 
Bismarck. Analyses of 17 samples of N. Dak. lignite as taken from the mine show an 
air drying loss ranging from II. to 35.6^r, moisture 2<S I to 44.0, vol. matter 23.8 to 
31. 1, fixed C 24. 9 to 30.1, ash 5.0 to 10.5, S 0,22 to 1 . ">3, B. t. u.6010 to73t>0. Time 
New Salem samples included in the above analyses give figures about an average of the 
17 samples reported. The amt. of coal in the New Salem field is estd. to be 2 billion 
68 million short tons. L. W- Un-os 

Origin of oil. H, W. Hexon. Oi7 and Gas J. 20, No. 3,76(1921). — Polemic with 
Fairchild (cf. C. /I. 15, 2404). H. claiitis that the diffiisiou of gases in a gnceoi!> 
planet will account for the presente of hydrocarlx)n ga.scs in a gaseous interior of thi* 
earth. The salt domes may be the result of sublimation from the gaseous interior of the 
earth and while they may not be volc.anic, they have the same ultimate cause. Dry 
holes and prorluctive oil fiehis should not be close together if the org. theory of ix'troletim 
formation is true. Certain differences between org. and petroleum oils arc cited ag:un''i 
the org. theory. R. Sihi.ev 

Geology and petroleum resources of northwestern Kem County, California- \\ 
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TBR A. Engush. U. S. Geol. Survey, Bull. 721 , 1-45(1 921). —This study is practically 
confined to the area] geology and the relations of developed fields to the possibilities of 
finding oil in untested areas, L, W. Riggs 

Preliminary report on petroleum in Alaska. Guorgh C, Martin. U. S. Geol. 
Survey, Bull, 719 , 75 pp.(1921). — During the period 1905-1919, over 275 million gal. 
of petroleum and its products were shipped to Alaska. The local production has been 
about 2 million gal., all from the Katalla field, Data from geologic surv'eys and the 
few drilled wells do not indicate that great deposits exist, but oil in paying quantities may 
be found. The Katalla, Yakataga, Cook Inlet, and Arctic Peninsula Fields are de- 
scribed. Extensive prospecting work is now under way. L. W. Riggs 

The well at Caldones, Asturias. Manuki. Ruys-Falco. Bol. Inst, geol Espafla 37, 
3-26(1916); Rev. ghl, 1, 201(1920). — At a depth of 560 ra. abundant combustible 
gas was struck, with the compn.; H 0.46, CHi 95.51, CsHg 2.14, N 1.89%. Its 
calorific value ranged from 8.590 to 9.553 calories. E. T. W. 

The mineral facies of rocks. Pkntti Eskopa. Univ. Christiania, llorsk Geol. 
Tid. 6, 143-194(1920), — (In English). An attempt to develop a classification 

of rocks based primarily on equil. relations between the minerals present, extending 
work in one region in Finland (C. A. 14 , 2605) to rocks in general. The term facies 
is given to a characteristic a.ssembkge of rock-minerals. These minerals are termed 
critical when they are stable only in a given facies, and typical wben they occur also in 
others. Any rock may also contain minerals which are really unstable, being either 
relics of some earlier stage in the crystn. of the magma, or posterior products (often 
though less correctly called secondary). Among raetamorphic facies 5 chief types can 
be distinguished, provisionally termed the sanidinite, homfels, green-schist, amphi- 
bolite, and eclogite facies. An analy.sis representing each of these is quoted, and the 
dominant minerals present are listed. The critical minerals for each are respectively; 
sanidine feldspar with clinoen.statitc-diopside; a hyperstbeue-diopside association; 
chlorite- muscovite and epidole-albitc associations; hornblende or other amphiboles; 
and garnet approaching pjTope with jadeite or jadeite-pyroxene. It is instructive to 
express the relations between chem. and mineral compn. graphically. As the largest 
available diagram is triangular, it is necessary to select or group the rock-constituents. 
At the top of the triangle is located the AhOs not combined with KjO or NajO, ab- 
breviated to A; at the lower left comer the CaO, (C) and in the lower right the MgO 
FeO, (F). Such an "A-C-F” projection is given for each of the facies above named, 
analyses when available being located by points in the diagram and lines drarvai to show 
the boundaries of fields in which various critical inincraJs are stable. The minerals 
which occur in the rocks are thereby shown to have very definite relationships to the 
chem. compn. some of which have in fact been con firmed experimentally, Among 
igneous rocks there are facies corresponding to the above listed metamorphic ones, resp. 
the diabase, gabbro, helsinkite. homblcnde-gabbro and igneous- eclogite facies. The 
last is especially important in petrologic theory, and should be further investigated. 
The bearing of these studies on the “quant, classification of igneous rocks” is discussed. 
The rules for caJeg. the norm in this system aim at reconstructing a facies approximating 
the homfels or gabbro. "If the authors had clearly realized the fact that it was the 
system of minerals in a definite chem. equil. that they wanted, the rules of the norm 
calcn. would probably have been somewhat diderent. But even as it is the norm system 
must be regarded as exceedingly sticccssful.” Some minor improvements in the as- 
signment of constituents to normative minerals arc suggested. 'Tf the norm was a 
successful characteristic of potential rnincralogical features in the rocks, it is then the 
more regrettable that the authors of the quant, classification soon departed from the 
chemico-mineraJogical line.,., and went on to develop a merely arithmetical system... 
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Boundary lines in the gradual variation of the chem. rock compn. where new minerals 
appear air, in every fades,... such natural boundaries that they should have been ac- 
cepted with thankfulness as a basis of detailed grouping. Within such boimdaries 
quant, proportions could have been used.” However, K. thinks that on the whole 
a classification based entirely on the facies principle would be still better. E. T. W. 

Mineralogical and chemical study of an ampbiboliferous epidotite. S. PiI^a-de- 
Rubiss and R. Sabot. Bol. Soc. espaH. Hist. Nat. IS, 194-9(1915); Rev. geol. 1, 
182(1920).— The results of analysis and optical study are given of a rock from the 
summit of Mt. Semichelloviechuii, Urals. E. T. W. 

Ground water in the Meriden Area, Connecticut. Gerald A. Waring. U. S. 
Geol. Survey, Water-Supply Paper 449, 80 pp.( 1920). —The area comprizes 6 towns, 
located near the center of the state. The nature and quantity of the water in the 
stratified drift, till, Triassic rocks, trap rock, and cryst. rocks are described, and the 
results of chem. analysis by S. C. Dinsmore of the water of more than 40 wells and 
springs are tabulated. Nearly all of the waters are of the CaCQj type; total solids 
ranging from 80 to 367 parts per million, average 181. In general, waters from sand- 
stone and trap were more highly mineralized than those from the glacial drift, the in- 
crease being caused by more Ca and Mg salts. In about one -half of the waters the 
ratio Mg ; Ca was 1:3. The content of Na and K was low in all cases. In addition 
to the study of chem. characters, descriptions of well construction, logs of drilled wells, 
and possibilities of increased supply are given. L. W. Riggs 

Ground water in the Southington-Granby area, Connecticut. Harold S. Palmer. 
U. S. Geol. Survey. Water-Supply Paper 465, 213 pp (1921). — This area comprizes 
18 towns in the northwest central part of the state. A description of the geographic 
and geologic features given includes 9 mechanical soil analyses. Various pumps and 
water-lifting devices are described and illustrated. Chem. analyses in connection with 
this study include 50 assays and 31 analyses by S. C. Dinsmore, 4 analyses by A. H. 
Chambers and 3 analyses by others. Methods of analysis were substantially those of 
Dole (cf. C. A. 4, 736) and of assay those of Leighton (cf. Water-Supply Paper 151). 
Results based on assay figures were not so accurate as those based on analysis, but it 
was found that the classification of a water for domestic, boiler or irrigation purposes 
was nearly always the same whether based on an analysis or an assay. L. W. Rrccs 


9-METALLURGY AND METALLOGRAPHY 


D. J. DEMOREST, ROBERT S. WILLIAM.S 

Notes on the influence of soluble silica and calcium salts on precipitation. J. Hay 
WARD Johnson. J. Chem. Mct.Soc.S. AfricaZl, 151-3(1921); cf. C A. 15,652. 1S7-I. 
— A soln. containing 0.05% KCN and 0.17% SiO*, the latter in the form of water 
glass, was kept in contact with powdered quartz, powdered pyrite, granulated Pb, Zn 
shavings, and Pb-coated Zn. Pptn. occurred only with the latter. After 12hrs.’ con- 
tact the dissolved SiOj was reduced to 0.02%. The gelatinous ppt. formed consisted 
chiefly of SiOj and Za(OH):. Sodium ztneaCe is regarded as a colloidal soln. of 
Zn(OH)2 which is very unstable and rapidly dcixreits Zn(OH)j as a gelatinous ppt. 

In pptg. it might be expected to bring down SiOj. H, C. Parish 

The flotation process of ore dressing. Ecgen Ryschkkw it.sch. Chem.-Zlz- 45, 
478-9(1921). — The first German flotation patents pertained to the sepn. of graphilii 
from its ores. For this purpose the graphite was mixed with oils, fats or hydrocarbons 
and then water was added and the whole brought to boiling, whereby a graphite froth 
was formed on top. Variations of this process have been u.sed. R. cannot agree with 
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the views of Callow as accepted by Simmersbach (C. A. 15, 2062) that the positive 
particles float and the negative particles sink, since it can be shown experimentally that 
particles of graphite, sulfides and metals are negative in water suspension. The flotation 
process is best explained by adsorption phenomena. The difference of adsorption on 
gang minerals and metallic minerals is due to a difference of structure. The space 
lattice of gang minerals is made up of mols., that of the metallic minerals of ions. The 
metallic minerals, therefore, have a residual valence or unbalanced static force at the 
surface which is responsible for adsorption. Unsatd. org. substances are more readily 
adsorbed than satd. ones; hence ketones, aldehydes and unsatd. hydrocarbons are 
better frothing agents than satd. compounds. R. S. Dean 

Design and proportions of hot blast stoves. W. K. Groume-Crjimailo. Iron 
Age 107, 1527-30, 1613-6, 1677-80(1921), — Faults of Cowper, Moore, With well, and 
Becker stoves are discussed. To meet requirements the flaming gases must be held 
within the combustion chamber for a calcd. period, thereby producing max. wall temp. 
Directing gas and air currents upward into the dome would prevent too rapid dovmw’ard 
passage common to stoves receiving horizontally. Vertical combustion chambers 
should be co%'ered with an arch of calcd. size and provided with orifices for gas escape, 
thus permitting building of checkerwork higher into the dome. The survival of Besseges 
and Cleveland iron tube hot blast .stoves show's that they have correct circulation of gases. 
Distribution of gases follows natural laws and can be changed by insulation only. 
Changing the height of bridge wall or dome, or increasing the no. of chimney valves 
will not affect distribution if one chimney valve has sufficient area, although insufficient 
valve area is a common fault. Temp, differential between gas and brickwork, volumes 
of chambers, velocities of gases, frictional resistance to passage of blast, av, heat ab- 
sorption, heat capacities of waste gases, and brick and pass volume caicns. are shown, 
Xine tables and 21 figures are included. G, R. J. 

Commercially pore iron in the basic open hearth. W. J. Beck. Iron Age 107, 
1162-4(1921); Cftem. Met. Eng. 24, S(i.5-S(1021); Blast furnace and Steel Plant 9, 
.’145-8(1921). — Impurities were removed by holding the metal in the furnace longer and 
at higher temp, than is the usual practice. More than the usual amt. of A1 was found 
necessary for proper degasification and deoxidation. High temp, shortened the life 
of the furnaces, increasing costs. Since some elements, Cu, As, Sb, Sn, Ni and Co, 
arc not eliminated in open-hearth furnaces, ores free from them must be used. The 
pure iron must be rolled above the critical range (about 900°) on blooming mill and 
below on bar mill. The intermediate cooling thus required is expensive, Low'er temp, 
rolling on sheet mill is necessitated by the tendency of the sheets to weld together. 
Proper annealing conditions are detd. by the microscope. The product is superior to 
steel for; galvanizing, soln. in spelter, and rust resistance. It finds a demand in the 
form of welding wire and rods and for enamelled products. Av. analysis for year is 
no. 865% Fe based upon 9 impurities. G. R. J. 

The reaction of sulfur in the Thomas basic) converter. F. Herzog, Stahl u. 
Eisen 41, 781-88(1921). —The lollowing conclusions are drawn regarding the action of 
S ill the basic converter charge: The addition of lime together with the coincident 
cooling of the bath accomplishes a considerable segregation of the S as MnS. In the 
further run of the decarburizing pe'riod the 8 goes back into the bath as FoS .since the 
'segregated MnS camiot exist in tlie still acid slag. The slag becomes sufficiently basic 
to retain the MnS only about the middle of the after-blow R S Dea.n 

The Siemens regenerative gas reverberatory furnace with division of the flame. 
Arthur Sprencer. Stahl u. Eisen 41, 749( 1921).— A description with diagrams ol the 
new regenerative reverberatory funiacc according to D. R. P Xo. 3 16.79,8 R, S. Dk.an 
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Manufacture of molybdenum steel. Pokornv. Z. Metdlkunde 12, 238-0(1920), 
On account of the readiness with which Mo oxidizes and the easy soly, of the oxide in the 
solid metal, the best way of adding Mo to steel is as a ferro-Mo alloy contg. about 
45% Mo, which has been melted electrically and carefully deoxidized. The best de- 
oxidizers for such steels are Ti and V, as they act also as N scavengers, their nitrides 
being readily volatilized, whereas when A1 and Si are used, difficultly volatile nitrides 
of Mo are formed. The double FeMo carbide is very sparingly sol. in molten Fe; 
it is, therefore, advizable in prepg. Mo steels to add to a bath low in C the required 
amt. of a low-carbon ferro-Mo and then to carburize the metal up to the required C 
content. J* S* 

Value of zinc in the ore and the economic basis of its recovery. Paul. Melall u. 
Erz 17, 439-49, 475-578, 514-9( 1920) ; 18, 59-60, 126-350921) —The customary formula 
on which Zn ores are sold is F = P (i -8) -K, where V is the value of 1000 kg. of the 
ore, / is the zinc content %, P is the market price of one unit ( = 10 kg.) of spelter, and 
K is the returning charge. The latter varies mth the nature of the ore, and P. shows 
that it should be higher for roasted ores than for raw blende in a proportion which is 
greater the higher the S content and the price of spelter and the lower the Zn content of 
the original ore. With equal returning charge the value of Zn in an ore per unit in- 
creases rapidly with the Zn content; on the other hand low-grade ores may become of 
negative value when the price of Zn is low (cf. C. A. 13, 949). The above formula is 
examd. from every point of view and reasons are advanced to show that it does not 
fairly represent the value of an ore. Thus the re turning charge is the same for rich and 
poorer ores, while the proportion of "free" units is relatively smaller with rich ores, and 
hence there is not such a great proportionate margin for losses; therefore the richer ores 
are dearer than they should be in relation to the poorer. Again the cost of smelting 
depends not on the amt. of ore smelted, but on the capacity of the furnace, and this varies 
according to the apparent sp. gr. of the charge. No account of this is taken in the form- 
ula, nor of the value of the S. P- therefore suggests two new formulas, one for roasted 
and one for imroasted ores. In the case of sulfide ores a 1% loss of Zn on roasting is 
assumed and a loss in wt. of - 15)%, where t, is the S content of the ore. It is also 
assumed that 95% of the S removed is recovered as 1 1 28(^4 of 60“ B. (sp. gr. 1 .71). If 
the cost of roasting is approx. 15 M. per ton of roasted ore, while that of making a ton of 
H;S04 is 8.5 M. and its selling price is 25 M., then tlic value of a unit (10kg.) of Zn in 
the ore in M. is given by the equation V = 0 0S415(P — £) — (115 — ft)/C/I005.t; h 
(0.5687S2S3ls-24.27o)/ft where P is the market price of 100 kg. of spelter, E is the 
profit on every 100 kg. of Zn recovered, K is the cost of 1 cii. in. of retort room, S is the 
apparent sp. gr. of the ore, tg is the Zn and the S content of the ore. With oxidized 
ores this simplifies to 0,0So(P ^E) —K/S/g. J. S. C. I. 

Refining Chinese bismuth concentrates. !■). K. Darlino.. ( J:rm. 24, 

1108(1921). —Chinese Bi concentrates contain about .58' BiiOj, 5%, Sb, and 0.14% As. 
They are refined by reducing to SO-mesli, dumping into vat.s. cxlg. with warm HCI 
soln. (prepd. by the action of H^S^>4 uprm a soln. of NaCl). After extn. and settling 
the liquor is drawn off and Sb and Bi are pptd. with Fc in .another vat. The whole is 
filtered and the filtrate given a second extn. The Sb and Bi arc w.ashed. and dried m 
trays. The dried mass is treated with ir)');, 1 1 Cl soln. to disstdve the Bi, The BiCi.i 
is drawn off and added to a larger vol. of water to pi)t. BiOCl. This ppt. is washed free 
from acid, dried, mixed with charcoal, NaiCOj, CaO and CaFj and reduced to tlic inet.d 
in Fe crucibles, W. H. Boyntos 

New testing machines. 11. Hardness testing machines. Iv Irion. ^ 
diut. Ing. 65 , 315-20(1921).— Five new inslruments for measuring the hardness c 
metals, four by the Brincll method and one by the Martens-Heyn method* arc described. 
Three of the Brinell machines use hydraulic pressure for applying the load on the test 
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specimen. The other Brinell machine (for pressures of 750-1500 kg.) and the Martens- 
Heyn machine (for pressures of 2r)0-.500 kg.) apply the load through a graduated beam 
supporting a sliding wt. One of the hydraulic machines is designed for 50000-kg. 
pressures; the other two for pressures between 3000 and 5000 kg. The author studied 
the effect of varying pressures (20-3000 kg.) on the hardness of various materials, using 
balls 5 and 10 mm. in diam. If the depths of the indentation are plotted against their 
corresponding pressures a curve is obtained which has two branches, each a straight line. 
With a 10-mm. ball the slope of the upper branch is greater and with a o-mm. ball less 
than that of the lower branch. I. found that the ratio of the tangents of the angles 
formed by these curves for balls 5 and 10 mm. in diam. with the pressure axis varied 
between 1 . 25 and 1 . 73, depending on the substance tested, and was always less than 2. 
The slope of the curve obtained with a 10-mm. ball was less than that obtained with a 
5-mrn. ball. This ratio shows that the hardness number obtained with a 5-mm. ball is 
larger than that obtained with a lO-ram. bail but is not twice as large. For pressures 
below 500 kg. the Brinell hardness number and the Martens-Heyn hardness number are 
the same if the detn, is made with a 6.35-mm. ball. On account of the change in the 
slope of the curve of pressure against indentation depth the relation expressed by Rude- 
loff that the pressure necessary to produce a certain indentation varies as the square 
of the ball diam. does not hold and cannot be used to compare the hardness values ob- 
tained with balls having different diameters, F. P. Flago 

Studies on repeated shock. Lkon Gtrii,i.F.T. Rev. metal. 18, 96-100(1921).— 
Failures under repeated shock arc due to progressive cracking. High elastic limit and 
especially good heat treatment arc necessary for good service. Data are given for Ni-Cr 
steels to show that ^vith greater speed and height of fail a few er no. of blows is required 
to break the specimen. Cementation decreases resistance to repeated shock, but 
increases it when followed by heat treatment, A small increase in the diameter of the 
specimen results in very large increase in the no. of blows to fracture. W, A. ^^ItToGB 
A study of hardness tests (Brinell method). R. Guu.lery. Rev. metal. IS, 
101-10(1921). — Brinell values as ordinarily detd. are uns,atisfactory because of variations 
in time of appliciition and maintenance of load. By a special arrangement of automatic 
valves in a hydraulic machine the lime factor may be eliminated and practically iden- 
tical values obtained with forces of 1 00-3000 kg. sec, A special portable apparatus, 
similar to the sclerescopc, is described. A definite mass, to insure good penetration, 
falls through a long tube with a force of 0.25 kg./m. The ball is 5 mm. in diam.; the 
controls are automatic. Tests can Ije made on any size of specimen with equal speed and 
accuracy. Diagrams and photographs illustrate both pieces of app. W. A. Mddge 
X- rays and tho structure of metals- J. L.M'B. Anales soc. gnim. Argentina 7> 
296-303(1910). — A brief goiieni (liscussion. D. E. Gieson 

Pipe and blow-hole formation in copper ingots, Wb Stahl, Mefall u. Erz 18, 
57-9(1921).— Pipe formation in dense gas-frec copper castings is due to the crx'stn. start- 
ing at the side.s of the mold and drawing the nictal away from the center. This may be 
prevented to some extent by using a hot mold or an insulated mold so that the heat is 
not so rapidly extd. at the sides or better by feeding while cooling so as to fill up the pipe. 
It has not been dermitely proved that the addition of various metals or metalloids has 
any effect on pipe formation. P and A1 seem to increase it while Xi, Co, Fe and Si 
decrease it. The effect of absorl:>cd gases which are always present In fire-refincd copper 
is to decrease pipe formation by causing expansion on solidification. If, however, they 
are present in large amts, a pipe is formed vvhicb is a gas cavity rather than a real shrink- 
age pipe, R. S. De-^N’ 

The theory of metallic alloys and its principal industrial applications. LfeoN 
GuillET. C/rimte & indusirie 5, 371 S3. 500-7 (1021). —Fourteen theoretical cquii. 
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diagrams (temp, and compn.) of binary alloys arc given and briefly discussed. Their 
importance and applications to industrial metallurgy are illustrated by means of 28 
diagrams of various alloys and compds. A. P.-C. 

Equilibrium between metal pairs and sulfur. I. The system copper^ lead and 
sulfur. K. L. MeiSNER. Metall u. Erz 18, 145-153(1921); cf. 6\ .4. 14, 3051. — The 
triangular diagram is divided into three smaller triangles by the lines Pb-Cu:S and 
PbS-Cu;S. In the first triangle Cu-Pb-CujS only the 3 kinds of crystals exist. In the 
binary system Cu-Pb there is a region of partial miscibility from 35 to 85% lead ; with the 
system Pb-PbS a similar region exists from 5 to 19% S. Inside of this triangle there 
is a region of partial miscibility in which theoretically 3 liquid layers should occtvr. 
.\ctually there is an emulsion of the 2 lower layers. Cu and Pb may, therefore, be made 
practically miscible by the addition of I-l . 5% S. In the second triangle Pb-CujS-PbS 
there is a region of partial miscibility which falls very near the line PbS-CuiS. Without 
the addition of Pb there is no region of partial miscibility, only a eutectic mixt. Finally 
in the last triangle PbS-Cu:S-S the mi.'its. except in the vicinity of the line PbS-CujS 
cannot be prepd. by melting without dccompn. The sulfur -rich mixts. have not been 
closely investigated but it has been detd. that the line PbS-CuS represents not a quasi- 
binary series but an equil. between PbS, Ciu-S and the dissociation products of CuS. 

R. S. Dean 

Thermal expansion of copper and some of its important alloys. Peter Hidnbt 
Bur. Standards, Sci. Paper No. 410, l.iO pp. (1021). — An exhaustive investigation 
was made of the thermal expansiou of 128 samples of Cu and its important industrial 
alloys. The alloys contained various percentages of Cu and were prepd. in various 
ways, cast, cast and cold-rolled, extruded, extruded and cold-worked, hot-rolled, and hot- 
rolled and cold-worked. Samples were examd. from -50° to -1-300“. Practically 
all the available information on thermal expansion of Cu and its alloys is briefly re- 
view^ed and a description of the app. and the prepii. of the samples is given. Definite 
mathematical relations were found to exist betw’een the instantaneous coeff . of expansion 
and the copper content of most of the alloys investigated. Conclusions derived were 
that the coefT. of expansion increases as the content of Cu decreases, and that additions 
of Pb generally decrease while additions of S generally increase the coefT. E. G. Jarvis 

Copper and brass. J, I', Springkk. Brass World 17, 157-60(1921); cf. C. 

15, ;i59. • .\ consideration ol the light colored metals from early times to the present 

C. G. K 

The hot working of brass. I)k\ ir.LuiKs. Technique modenie 13, 206-9(1921), 

In a brass of given Cu content, the lower temp, limit of the working range is raised and 
the upper limit lowered by an increase in the amt. of impurities. The impurities other 
than Pb (Fe and Sn) arc generally less than 15% of the amt. of Pb and their influence is 
almost negligible in comparison with that of the latter; so that in practice the limits 
of the working range depend on the Pb content. In practice the temp, is usually gaged 
by the eye, and it is necessary to choose conditions so that the working range shall U- 
fairly large so as to allow' considerable variations in the temp, without getting out of the 
working range; it should be at least 190°. To this range corresjwnds a definite Pli 
content, which is called the “critical Pb content." If the amt. of Pb increases above the 
critical value, the alloy can still be worked, but the amt. of waste becomes excessive. 
Batches of given Cu content but varying Pb content w’crc worked, and, assuming 
as a reasonable amt. of waste, the Pb content alwve which there was more than 5(,; 
and below which there was less than 5% of waste, was considered to be the critical 
point. The batches were large enough to eliminate accidental variations. Cur\'es 
are given for the “critical Pb content" of ordinary brass and of brass containing 0 12, 
0 25, n .50, and 1 .0% Al for various methods of working (rolling, punching, drawing, 
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etc.)* a given Cu content, the presence of A1 raises the critical point, and for a 
given critical point it raises the % of Cu. A. P.-C. 

Commercial chromium alloys. J. H6 b 5RT. Inst, Polytechnique de I'Ouest. 
Technique modeme 13, 197-205(1921). — An outline is given of the occurrence of Cr ores 
and their methods of analysis, of the manuf. of metallic Cr, of the manuf., purification, 
properties, and methods of analysis of ferro-Cr, silico-Cr, and feiro-silico-Cr; of the prop- 
erties of Cr steel, the properties and uses of Ni-Cr-steels, the properties of various 
Cr steels (Cr-V, Cr-W, Cr-W-Mo, Cr-W-V), and the deln. of Cr in steels; and of the 
use of Cr salts, especially dichromates. A. P.-C. 

The determination of electric resistance of alloys lead-tin and lead-zinc at high 
temperatures. Seibei Konno, Set. Reports Tohoku Imp. Vniv. (Sendai, Japan) 10, 
57-74(1921). — The elec, resistance of two series of alloys Pb-Sn and Pb-Zn was meas- 
ured by a potentiometer method during heating and cooling above and below their melt- 
ing points. From the resistance-temp, curves thus obtained the equil. diagrams of the 
alloys were detd. They coincide almost exactly with those obtained by thermal analysis. 
The rate of sepn. of solid soln. during solidification was calcd. both from the resistance- 
temp. curves and from the equil. diagram and the results obtained by tbe two methods 
showed good agreement, F. P. Phelps 

Iron -pot melting practice for aluminium alloys. I. Robgkt J, Anderson. Metal. 
Ind. 19, 189-90(1921) . —This is tbe first of a series of articles on the melting of A1 alloys, 
giving a complete survey of present day methods in general and a detailed investigation 
of iron-pot furnaces in particular. In general the most suitable pouring temp, for AI 
alloys is 816“ (1500“ F ). 0. A. Hougen 

The use of very slow rates of cooling for the mkrographic study of alloys and the 
structure of tungsten steels. A. Portevjn. Compt. rend. 172, 964-7(1921). — Ex- 
ceptionally slow rates of cooling are useful in many ways. They enlarge the structural 
pattern, assist in the detn. of equil points in alloy steels, and bring out conditions 
previously unsuspected by producing new equil. stnictures. In studying tungsten steel 
by this method P. comes to the following conclusions: Tungsten steels are composed of 
4 constituents: a tungsten-ferrite, some tungsten-carbide, a tungsten- troostite and a new 
constituent which is a complex ferrite -H FcjW. The three components are the solid 
soitt. Fe-FetW, the carbide \VC, and the compd. FeiW. This corresponds with the equil. 
in the Fe-W-C system. F. W. Cobb 

Absorption power of different steel for X-rays. R. H.\dfield, S. A. Main, and 
J. Brooksbank. Trans. Fciraday .Soc. 15, Pt. 2, 74-5(1920); Science Abslracis 23A, 
437*-8. — Reproduction of some radiographs of disks of steels, quenched or annealed, 
illustrating early expts. on distinguishing different steels. H. G. 

X-ray examination of steel. R. Hadfielu, S. A. NIain, and J. Brooksbank. 
Trans. Faraday Soc. 15, Pt. 2. 72 73a920); Science Abstracts 23A, 437.— The great 
metallurgical possibilities of X*ray exainn. are limited by the penetrability of the masses 
of metal; 4 in. seems to be the max. thickness of steel so far penetrated. The non- 
destructive character of the test is a great advantage; but the app. required is costly and 
delicate, and microscopic defects are not magnified; fluorescent screen methods should 
in general be able to replace photographic methods. The X-rays might elucidate the 
allotropy problem. H. G. 

The computation of the eutectic points and the limits of solution in systems con- 
taining iron. Karl Dabvbs. Z. atwrg. allitcm. Chem. 115, 290-211921't. — In binary 
systems of Fe with C, Ti, P. As aud B the points representing the limits of soly. and the 
formation of an eutectic can be expressed (as mol. fractions) by integral multiples of the 
fraction */,. It is assumed that the elements or compds. present be considered with the 
Biol. MTt. each has in that system. For example in the Fe-C system by considering 
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Fe tervalent and Fe»C as univalent the relation for the eutectic compn. is Vs *nol. 

64.2% FcjC = 4.29% C. This law is probably of much more general application 
and from it additional relationships can be deduced \e.g,, the eutectic point seems always 
to be represented by the mol. fraction •/«- This relationship may serve to check the 
diagrams of various systems and give an insight into mol. structure. F. P. Flagg 
The change of the moduli of elasticity and rigidity in carbon steels by quenching. 
Kotaro Honda and Hitiro Hasimoto. Sci. Reports Tokoku Imp. Univ. (Sendai, Japan) 
10, 75-7(1921). — It is well known that the hardness and tensile strength of C steels 
increase markedly by quenching. Contrary to the expectation of H. and H. the moduli 
of elasticity and rigidity are found to decrease on quenching. On annealing the quenched 
specimens the moduli were found to increase. A similar effect is noticed in the case of 
special steels, such as tungsten steels and chromium steels. The effects can be satisfac- 
torily explained by the theory of hardness put forward by Honda. F. P. Phelps 
The solubility of gases in molten steel. M. P. Dejean. Bull, oficial directinn 
researches sci. ind. inventions 17, 190-2(1021). — Dry 0, N, and H were passed into 
molten steel in a crucible while in the furnace and the metal was cast into 90 x 90 x630-mm. 
ingots. On cooling CO, N and O came off first, and H last. The ratio of gas in the 
metal after cooling is H 3, O 2, CO 2, and Nl. CO is formed by interaction of 0 with C 
in metal, the amt. being directly proportional to vol. of gas added. Exanrn. of trans- 
verse sections of the ingot after cooling showed gas pockets grouped in the center and 
generally arranged perpendicularly to sides. W. A. Mudck 

A contribution to the knowledge of electrolytic iron. 0. B.wer and W. Schnei- 
der. Stahl u. Eisen 41, 647(1921).— The Brindl hardness of electrolytic iron is un- 
changed by quenching in ice water from temps, vai^dng from 650 to 1258®. The av. 
hardness number is about 57. The iron was previously annealed at 950® for one- half 
hour. The breaking strength is likewise unaffected by quenching. These results 
are not in agreement with those of Boynton (7. Iron Steel Inst. 1906, 287) who found an 
increase of 100% in the hardness of electrolytic iron by quenching. Boynton, however, 
detd. hardness by the scratch method, R, S. De,‘\n 

Forging tests on ingot irons, Junkers, SUihl u. Etsen 41, 077-87(1921). 

Two ingot irons, material /I nnth 0.13% C and material B with 0.50% C, were used in 
expts, designed to det. the influence of the reduction of cross section and the forging 
temp, on the mechanical properties and structure. To det. the influence of forging 
alone expts. were made in which the materials were compared after annealing alone ami 
after heating and forging. The results of the expts. with m;itcrial .4 may be summari/ed 
as follows: (1) The resistance to change of form decreases rapidly with increasing forgin;; 
temp. (2) On the basis of mechanical properties 2 temp, ranges may be recognized, 
below 750® and above 7.50®. Below 7.7)® the elastic limit increases with falling temp, 
and const, amt. of forging. The ratio of clastic limit to breaking strength approaches flu- 
value 1 wdth falling temp, of finishing. At the same time the expansion, contractiu!i 
and toughness decrease. Above 7.7)® the elastic limit decreases with increasing tenqi. 
more rapidly than the breaking strength. The expansion and contraction increaM-. 
(3) With a reduction in area of .7)-8.5% at the same starting temp, the clastic limit and 
breaking strength increase with increasing forging, hut the toughness, expansion anti 
contraction all decrease. (4) The improvement in the properties through forging 
greatest with the elastic limit, then with the breaking strength. Forging above .Ar> 
slightly increases the expansion and contraction. If the finishing temp, is below 7.7)® 
the expansion is less than that of the annealed material. (5) The structure i.s of 3 kind 
depending on the temp, of finishing: below 7.50® the structure is that of a cold-workul 
metal; between 750® and Arj the structure is one of distorted ferrite grains; above Ms 
the solid sob. is formed. The results of expts. with material B may be summarized 
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as follows: (1) Different amts, of forging and different temps, produce tJie same 
properties in the material after subsequent annealing; only the toughness is increased. 

(2) The improvement in this material with forging is greater than with material A. 

(3) The structure of the forged and annealed material is finer-grained than that annealed 

only. R- S. Dban 

Standard specifications of steels for bars, blooms, billets and fiat plates. 
Commission of Standardization. Rev. metal. 17, 469-83(1920). D. Hall 
T he function of insulation and its application to heat-treating furnaces. E. E. 
Davis, Trans. Am. Soc. Steel Treating 1, 33^2(1920). — The requirements of insulators 
from the viewpoint of efficiency are given. Heat loss from a horizontal surface is 22% 
greater than from a vertical surface. W. A. Mudge 

Producer gas for heat treatment. Geo. H. Trout. Trans. Am. Soc. Steel Treating 

I, 51-5(1920). — Producer gas is recommended because of greater facility of manuf. and 

distribution, ease of control, and economy in use. W. A. Mudge 

Dendritic steel. H. G. Carter. Trans. Am. Soc. Steel Treating 1, 56-61(1920). — 
photomicrographic evidence is given to show superiority of slow cooling over stripping 
of castings. W. A. MudgS 

Steel for machine parts, stationary and moving, carbonized and heat treated. 
Robert M. Taylor. Trans. A?n. Soc. Steel Treating 1, 67-72(1920). — Sixteen best 
heat treatments for different machine parts are given. W. A, Mudge 

Fuels and their application to metal treating. W. A. Ehlers. Trans. Am. Soc. 
Steel Treating 1, 104-11(1920). — The true furnace efficiency is detd. by quality of work 
it produces and cost per unit of product and not relative cost per unit of fuel consumed. 
Proper furnace conditions are difficult to obtain with coal, coke or oil. Ga.s gives better 
results. Proper furnace construction is equally important. W. A. JIudgE 

Microconstituents in one section or a Metcalf test bar. 0. E. Harder. Trans, 
.im. Soc. Steel Treating 1, 111-6(1920).— The Metcalf test serves as a guide for detg. 
proper heat treating conditions, Photomicrographs show typical structures. 

W. A. Mudge 

Time, temperature, and heating media functions in hardening tractor worms. 

J. E. McCloud. Trans, .im. Soc. Steel Treating 1, 1 16-26(1920).— The annealing 
time of a 0-40-0.50% C. P 0% Cr steel was reduced from 12-20 hrs. to 2^/% hrs. by heating 
to lOOMSO® F. above the critical point (1540® F), holding to relieve all forging strains 
and to allow all carbides to go into sola., cooling at a definite rate to just below the 
critical point, and quenching in boiling w.ater. This method when used on oil'hardening 
gear stock gave better machining qu.ilities, good physical properties, easier heat treat- 
ment and lower grinding cost. Complete data are recorded in many curves. 

W. A. Mudge 

The efficiency of various quenching mediums and their application. Victor E. 
Hillman. Trans. Am. Soc. .Steel Trealing 1, 161-6(1920). Brine imparts max. 
hardness. Water shows max. hardening power at I(Xl“F., but lacks uniformit)G Oils 
give excellent results if properly selected. Quenching high-speed steels in a molten 
chera. compd. at 1I50®F. serves to combine quenching and draw ing; it is productive 
of excellent results. W. A. Mudge 

Stainless steel; its treatment, properties and applications. \\ . H - M.xrblb Trans, 
• Iw. Soc. Steel Treating 1, 170-7(1920).— Stainless steel finds many uses because of its 
resistance to corrosion and its physical properties. The standard compn. is: C 0.20- 
0.40, Cr 11 .40-14.00, Mn not greater than 0 50, Si not greater than 0.o0%, P and S, 
as low as possible. A properly hardened steel of the above compn. has a martensitic 
structure, with numerous globules of the double Fc-Cr carbides. Its hardness is dmectly 
proportional to the C content. If C is less than 0.25% the steel 'rill not harden 
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successfully, if greater than 0.40% it is difficult to forge; Si neutralizes the hardcnbg 
effect of C and permits higher C content, gives cleaner and sounder metal, and reduces 
p flty of hardening; Mn acts as in ordinary C steels; P and S stimulate corrosion. Forg- 
ing should be begun at 2100®F. and not carried below 1650° F; annealing at 1400" F.; 
hardening in air, oil, or water from about 1750° F. ; tempering to suit conditions of use. 
Cold working destroys its stainless properties and subsequent heat treatment is necessary 
to restore them. The physical properties will vary with different uses. The coeff. 
of expansion is 1.0915X10"*. Etching with coned. HNOa and coned. HCl gives best 
results, although satd. FeCb in HCI is good. W. A. MunoE 

Various quenching mediums and their application. W. G. Lottes. Trans. Am. 
Soc. Steel Treating 1, 181-7(1920). — As a result of comparison between oil and water, 
L. advocates the use of hot water. Complete data are given. W. A. MxmGE 

The electrical heat treatment of steel. H. P. MacDonald. Trans. Am. Soc. 
Steel Treating 1, 198-207(1920). — The current is passed through the metal; this heats 
rapidly owing to its own internal resistance, and expands until a critical point is reached 
where expansion is either arrested or an actual contraction results. When contraction 
ceases and the temp, begins to increase the operator opens the pneumatic operating 
jaws, which allows the specimen to fall into a quenching bath. The same app. is used 
for drawback. Many charts, curv^es and photomicrographs are given to prove the 
following advantages: rapidity of heating; absence of scale, decarbonization and crystal 
growth; exact indication of temp, and critical point by physical changes in the metal; 
absence of refractories; freedom from warping; and lower cost of operating. The 
limitations are: const, size of metal to be treated; and large element of reactance when 
a. c. is used, which necessitates greater voltage at the transformer. W. A. Mudge 
Relative thermal efficiency of electric and fuel-fired furnaces. E. F. Collins. 
Trans. Am. Soc. Steel Treating 1, 217-27(1921).— Charts and curves give comparative 
losses and costs in favor of elec, heating furnaces. W. A. Mudge 

P3rTometers and their application to stesl treating. J. D. Andrews. Trans. 
Am. Soc. Steel Treating 1, 22f>-38( 1921). —The construction, standardization and use of 
recording, radiation, and optical pyrometers are di-scussed. W. A. Mudge 

High-carbon open-hearth steel versus crucible tool steel in toe manufacture 
of miscellaneous tools. George Porteous. Trans. Am. Soc. Steel Treating 1, 238-M 
(1921). — Arguments and tests arc given to pro\*e that equally good results are obtainable 
by the judicioas use of open-heart h. high-C steel with proper heat treatment as from 
a higher grade and more expensive tool steel. W. A, Mudge 

Relative economy of oil, gas, coat and electric heated furnaces. Seth A. Moulton 
AND W. H. Lyman Trans. Am. Soc. .Steel Treating I, 249-70(1921).— Advantages 
disadvantages and comparative costs of iast.alhtion, and operation are disaisscd in 
considerable detail. W. A, Mudgi; 

A new method of case-hardening steel. William J. Merten. Trans. Am 
Soc. Steel Treating 1, 270-3(1921), — Case-hardening is accomplished in a stream m' 
(CN)i evolved by heating an alkali cyanide. Nascent (CN)t penetrates five times as 
rapidly as CO, permit.s l>etter temp, control and gives finer, more uniform and deeper 
case. Cr, W, or Mn accelerates absorption of C owing to formation of double carbides, 
Xi and Si retard it. W. A. Mudge 

A discussion of molybdenum steels. Charles McKnight. Trans. Am. Soc. 
Steel Treating 1, 288-06(1921). — A comparison of ordinary C. Cr, Ni, Ni-Cr and Cr-V 
steels with and without Mo, Mo improvc.s physical properties, gives wider range for 
practical heat treatment, higher drawing temp., higher impact value, w’idcr forging 
range, and easier machining. Theve advantages ten<l to offset the higher cost. 

W. A. Mtu*Gi; 
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A research in case carbonizing. G. S. McFarland. Trans. Am. Sqc. Sttel 
Treating 1, 297-^(192 1 l.-^Coraparison of a 10 . 18% C to 5 . 0% Ni. a 0 . 22% f to 0 50% 
Mn, and a 0.19% C to 0.74% Cr to 0. 16% V steel. Ni steel is superior for single 
beat treatment and has better physical properties. Details and photomicrographs are 
given. W. A. Mudok 

Hardening hammer die blocks. R. B. Kf.rk, Trans. Am. Soc. Steel Treating 
1, 309-12(1921). —Notes and precautions. W. A, Mudge 

Progressive failure or fatigue of metals under repeated stress. H. F. Moore. 
Trans. Am. Soc. Steel Treating 1, 327-30(1021); cf. C. A. 14, 1802. — Tests are made by 
rotating specimens in l>earings. weights being hung on at two symmetrical points along 
length. Small ball bearings reduce friction to a minimum. The suspended weights 
set up bending in the specimen, compression along the top and tension along the bottom. 
When the specimen rotates 180® any given longitudinal fiber changes from compression 
to tension, a complete reversal of stress. A revolution counter gives the no. of cycles 
of stress. The machine runs at 1500 r. p. m. Elastic strength, ductility, amt. of initial 
Stress after heat treatment and homogeneity of structure affect fatigue resistance 
strength. W. A. Mudge 

True action of cyanide in case-hardening steel. G. R. Brophv and S. B. LEirER. 
Trans. Am. Soc. Steel Treating 1, 330-4(1 921). — N has greater effect than C in cementa- 
tion of steels by liquid carburizers, and causes greater embrittlement, though refining 
grain. Cyaniding greatly embrittles steel treated and this effect is more or less per- 
manent. Ordinary anneal docs not restore ductility. Parts resisting shock should 
not be so treated Solid org. matter may have harmful effects. Cyanide baths as 
heating media irill aiuse brittleness and may decrease the life of the steel. Photo- 
micrographs show formation of nitride patches. \V. A. Mudge 

Tests of centrifugally cast steel. George K. Burgess. Trans. Am. .Soc. Steel 
Treating 1, 371-82(1921). — Segregation of C, P, S, Ni, and Cu exists to a slight extent 
but only radially, and is most marked in a narrow zone about ‘v jg*' deep ne.\t to the inner 
surface. There is no segregation of Mn or Si. Max. C segregation was only 0.09% 
in a 0.66% C, 2.92% Ni steel. Brinell and scleroscope hardness practically follow 
segregation. Density across sections is practically const., the variation being 0.004 
in 7.836 g./cc. Mechanical properties show greater sti^ngth and elastic limit and 
reliance to shock, but less ductility in tangential than longitudinal direction. Internal 
stress is of the order of the elastic limit with the outer zones in comparison. Proper 
heat treatment improves the properties to such an extent that castings are nearly as good 
as forgings of the same chem. compn. Microstructure is better than that of ordinary 
castings. Ni steels contain more slag and indicate that the centrifugal process may not 
clean up a basic steel. Complete numerical and pliotoinicrographical data are given. 
.Mso in Bur. Standards, Tech. Papers No 192, 22 pp.( 19211. W. A. Mudge 

First principles of the carbonizing process. A consideration of the fundamental 
facts and factors. Theodore G. Selleck. Trans. Am. Soc. Steel Treating 1, 383-97 
( 1921).— The first of a series of Uui articles. Historical review and general introduction, 

W. A. Mudge 

Necessary precautions to obtain uniformity in the heat treatment of steel. 11. C, 
Eoudknsbck. Trans. A m. Soc. Stec! Treating 1, 308-401 (1921). — Practical suggestions. 

W. A. Mudge 

Manufacture of steel from raw materials to finished product. Remarks on heat 
treatment and fatigue failures. W. R. Shimer. Trawr. Am. Soc . Skel Treating 1, 
423-35(1921).— A general description is given of processes with notes on necessary 
precautions. The paper is w^cU illustrated with excellent photomicrographs. Some 
analyses and physical properties are given 
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• Making the most of high-speed steel. A. E. Bsixis. Trans. Am. Soc, Steel 
Treating 441*-5(1921) . — Brief historical review. Present general practice is to quench 
in a molten salt bath at about 1100° F,, which gives the advantage of quench and draw 
in one operation. W. A. Mudgb 

Carburizing, hardening and tempering high-carbon alloy steels in 130 minutes. 
R. L- Gilman. Trans. Am. Soc, Steel Treating 1, 445-8(1921).' — A special automatic 
process is described. W. A. Mudg« 

Experiments on the corrosion of iron and steel. T. S- Full«r. Trans, Am. 
Electrochem. Soc. 39 (preprint). — F. observes the corrosive action of water on pure Fe 
and other metals by noting the behavior of drops of water upon evapn. Marked oxi- 
dation is evident after 15 min. Three well defined zones remain when the drop has 
completely evapd. The necessity of the presence of moisture to produce corrosion is 
indicated. The outer zone of the corrosion spot is called the ‘'immune” zone; the inner 
zone comprizes the largest part of the area, and the "wall” zone lies between them. Cor- 
rosion velocity decreases as the corrosion continues, indicating a development of a 
partial immunity to corrosion by the first corrosion products. The effect of plugs of 
brass, monel metal and Zn, riveted in cold -rolled Fe blocks, upon distilled water corrosion 
of the Fe, when the drop partially covers the plug and the Fe, is illustrated by photo- 
graphs. In each case, the rust extends over the edge of the non-ferrous plug. Small 
amts, of A1 and Ca do not alter the initial corrosion rate, but Cr produces a marked 
inhibit ive effect. Cu in steels has a marked inlnbitive effect on corrosion (cf. Storey, 
C . i-l. 15, 1126) proportional to the Cu ‘Tr present. Pure open-hearth Fe is the 
least affected in solns. weakly acid with H:SOi (cf. Auppcrle and Strickland, 
C A. 15, 2269). W. H. Boynton 

Principles of alloying to resist corrosion. 0. P. W.\tts. Trans. Am. Electrochem. 
Soc. 39, Adv. copy (1021). — It is easy to make a corrosion-resisting alloy by melting 
together two highly resistant or noble metals. The real problem is to take a cheap metal 
and to add to it a small or moderate amt. of some other clement that will render the 
resulting alloy more resistant. The simple addition of a noble tncLil to a cheap metal, 
such as of Pt to Fe, will not sufiice, for such a treatment usually increases corrosion. 
If brittleness is not a drawback, intermetallic conipds., especially the silicides, are 
highly resistant. The protective .action of Cu and Ni on Fe and the 
corrosion -resist? nee of duriron, monel metal, and of stainless steel are well known. 
AW of these, however, are solid solns. Therefore, W. recommends that to increase the 
resistance to corrosion of any metal (and to retain some degree of toughness), there 
should be alloyed with it another metal which is more resistant to corrosion, and which 
forms a solid soln. with the metal whose resistance to corrosion it is desired to enhance. 

Chas. H. HtDRiDcy 

Some obsen’ations on the mechanism of increased corrosion resistance of steel 
and iron due to small copper contents. D. M. Buck, Trans. Am. EUctrochem. Soc. 3Q, 
Adv. copy (1921) : cf. C. A. 14, 12^<9. — The author advances more ilata to strengthen the 
sulfur-control and nist-filin theory advanced previously hv him. As a new test, varying 
amts, of CiFO (jl0‘ ) to 0.242^') werea<ldefl to basic open-hearth ingots during pouring. 
Next Xo. 16 gage (XX niin.) sheets were rolled and strips 2' x 4' were exposed to tlic 
Pittsburgh wa-ather for periods from 4 to 62 mouths. After exposure the test pieces 
were cleaned and weighed, losses l>eing cah d. in or., per stp ft. An exanm. of result. s 
shows that, in general, the rust film on the higher Cu stcvls is more adherent and thicker 
than that on those grades containing lower Cu. and also that, aa the time element 
increases, the protective rust film also increases, Chas. H. 

Electrolytic corrosion of lead by continuous and periodic currents. E R- Shepard. 
Trans. Am V.leciroehem. Soc. 39, preprint, 28-36(1921).— S conducted further study 
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and exptl. work based on the conclusions of McCollum and Ahlborn (C, A. lOj 1137) 
on frequencies in electrolytic corrosion. Their results agreed generally, S. found that 
with continuous currents, the coeff. of corrosion of Pb: (1) decreases with increasedo.d. 
in both tap H:0 and earth; (2) decreases rapidly with the H 2 O content of the earth; 
(3) decreases with time in tap HjO, but not in satd. earth, With periodically reversed 
current, the coefiF. of corrosion: (4) decreases rapidly with time to about 14% in satd. 
earth, and 50% in tap HjO, if the algebraic sum of currents equals 0; but otherwise 
(6) increases with the % of total time (i. e., amp.-hrs.) the anodic condition prevails. 
There are indications of re-deposition of Pb from soil under a. c. electrolysis. Pro- 
fusely illustrated. F. H. Hotchkiss 

An example of rust formation. B- Sauer. Ckem. Zig. 45, 421(1921).— The 
severe corrosion of wrought-iron condenser tubes through which hot water was flowing 
was found to be due to the high CO 2 content of the feed-water for the boilers. The 
removal of the CO* from the feed- water by a lime-soda water softener stopped the 
damage. F. P. Flagg 

Practical aspect of the corrosion problem. John F. Thompson. Trans. Am. 
Ekctrochm. Soc. 39, preprint (1921). — Corrodibility is not a specific property but de- 
pends upon the greatest variety of incidental conditions. The use of any particular 
metal is rarely based upon the sole property of resistance to corrosion. Various other 
properties, such as hardness, tensile strength, elec, resistivity, etc., are discussed and 
shown to be very often the detg. factors in the choice of a metal or alloy. C. G. F. 

Tarnishing of metals. G. Tammann. Isachr. Kgl. Ges. Goliingen., 
physik. Klasse 1919 , 225-36; Z. anorg. allgm. Chem. Ill, 78-89(1921).— ^^letal tar- 
nishing develops through the formation of oxide layers of increasing thickness. Some 
metals show tarnishing in I vapor at ordinary temp.; this was made use of in the detn. 
of the rate of thickening of the tarnished layer. For Ag the rate of thickening of this 
Agl layer appears to depend only on the diffusion coeff. for I in the Agl layer. It 
follows, therefore, that the isotherm should be a parabolic function of the thickness 
of the region of reaction. The true chem. process takes place more slowly than the 
difl’usion process, for in one case the reagent acting on the metal gave a continuously 
increasing thickness of the layer of reaction product while in another case the reaction 
product was found on the surface of the substance in question in a layer of imiform 
thickmess. By placing the metal together with a cry'stal of I in a desiccator, the action of 
I vapor in producing surface colors is shoum only by Kg, Cu, Pb and Tl. These show 
layers 0 / the 1 corapd., more or less uniform in tliickness and increasing in thickness 
with the time. Bi and Sb were soon colored yellow with a fine dark dust on their surface. 
vSo acted similarly, The reaction with Sn seems to produce sub-raicroscopic crystals 
which prevent the formation of surface colors. With Fe, Co, Ni, and Mn, very small 
points of discoloration w^erc observed, which may have been as well due to water vapor 
as to I. Zn and Cd are very slowly affected. The action on Cr is doubtful, Zu turns 
slightly blue after many days. The crystals show up on faint etching and treatment 
with water gives measurable amts, of Znl*. For metals showing surface colors the rate 
of thickening may be followed by the color change if the I conen. is kept const, Rollet 
TahtUen 1905 , p. GIO) has correhated c.ulicr work and given a table showing the 
colors of layers of air of different thicknesses between glass plates. Since the refractive 
nidex of Agl ig 2.27 the thickness of un air layer of a given color multiplied by 0.440.) 
gives the thickness of a Agl layer of the same color. Const. I couen. was obtained by 
satg. air with I vapor at 17® by drawing it through a solti, containing 0 002 g. mol. 
I and 0.014 g. mol, K I per 1. The I-satd. air was passed over a Ag plate contained in a 
CaClj tube. Coloration was not uniform. But llie ccutral portion of the pl.it c only 
observed. The color was compared wit h Rnllel 's table. Fata arc given for 3 sets 
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of expts. at 17'’. The results are discussed in detail. The tldckness of the tarnished 
layer y, may be expressed as y* ~ 2 pt, where is a const, and t is the time. 2^ is con* 
nected with the rate of diffusion by the expression: 2p ^aDidx/dy) where a is a re- 
duction factor for calcg. Agl thickness into quantities of T and dx/dy is the concn. gradi- 
ent of I By making 2 detns. with different I concns. two different concn. gradients are 
obtained and hence D may be calcd By placing a flat polished steel rod in a metal 
bath and following the color change at 177^, 191® and 209®, values of the const., 2/>, 
were obtained which were const, within the limits of exptl. error. The observed color 
gives the thickness y of the corresponding air layer and this is proportional to 0yi, the 
thickness of the tarnished layer. Therefore y]}=^(2p/0)t. At 177® 2p »■ 1.35 
X 10"“ and at 204 ® 2p = 1 .67 X 10"“. Between 290® and 340® changes only very 
slowly with temp. For hardened steel, 2p appears to be independent of the temp, 
between 325° and 357®, the values for 2p X 10"“ being 184, 188, 190 and 194. 

E. H. Darby 

The Schoop metal spraying process. P. Nicoi^ardot. Ecole Supfirieure d'A^ro- 
nautique. Cfiimie & industne Sj 619-35{1921).— A general review of the improvements 
in the Schoop process since 1914, and of its more important applications. A. P.-C. 

Application of arc welding in machinery construction. A. M. Candy. 

Rev. 79, 1-5(1921); 7 Ulus. — Detailed account, C. G. F. 

Soldering fluxes. A. A. Ladon. C/jem. Met. Eng. 24, 981(1921). — ZnCU is the 
basis of nearly all soft -soldering fluxes. The function of the flux is to decrease the surface 
tension of molten metals rather than to dissolve the oxide film so that the molten solder 
can alloy itself to the metal. Rosin is the only non-corrosive flux in a list also including 
HjPOi, tallow, lactic acid and glycerol. W. H. BOY^fTO^^ 

Phenomena of arc welding. 0. H. Eschholz. Trans. Am. EUclrochem. Soc. 39, 
preprint (1921).— A discussion of the mechanism of metal deposition, characteristics of 
different electrode materials, overhead welding and arc stability. Metal is transferred 
by vaporization, expulsion of gases, mol. attraction, gravity, and surface tension. 
About 85 % of it is transferred tn liquid form through the action of mol. forces. Estd. 
energy consumption at the negative arc terminal is 60 % for liquefaction, 26 % for 
vaporization, and 149c radiation, conduction and convection. An arc welding app. 
should permit of easv arc establishment for cold electrodes, freedom from "sticking” or 
‘‘freezing of electrodes on short arc streams, maintenance of a short stable arc and 
approx, const, current value during growth of the liquid globule, increase of welding 
current at the instant and during the period in which the globule short circuits the 
arc stream, and rapid increase in arc voltage at the instant of globule detachment. 

W, E. Ruder 


‘‘Slip-lines" and twinning in elect rodeposi ted iron (HughBs) 4 . Electrostatic 
precipitation applied to blast-furnace gases (Bush) 4 . Effect of fluorspar additions on 
the phosphates in basic slag (Bai.n bridge) IS. Improvement of low-grade basic slag 
(Jones) 15. Comparison of the effect of various types of open-hearth basic slags od 
grassland (Robertson) 15. The diffusion process in soli<l gold-silver mixed crystals 
(Fraenkel, Houben) 2. 


PoscHL, Viktor; Farbwarenkunde. Leipzig: G. A. Glocckncrschen Ver- 
lagsbuchhandlung. 184 pp. For review sec Farben^Ztg. 26, 2350(1921). 

Pregbr, Ernst: Die Bearbeitung der Metalle In Maachlnenfabriken durch 
Giessen, Schmieden, Sebweissen, HMrteo und Tempem. Leipzig; Dr, MaxJ.inccke 
378 pp. M 33. 

Prettss, E : Die praktische Nutzanwendong def Pritfung de® Bisens dur 
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Ae^erfahrea and mit Hilfe des MUcroskopes; Berlin : Julius Springer. ' 124 pp. 
M n. bound M 18.40. 

Primrosb, H. S. and J, S. Glbn PrjmrosB: Gun-Metal and Brass Bounding 
(trader Scientific Control). Ivondon: Louis Gassier Co. 279 pp. 10 s. net. For review 
see /. Inst. Metals 25 , 483il921.) 

SoiiKBR^ Fr. : Beber die VorgSnge beim Gluhen und Hdrten von Eisen und Stahl, 
Solingcn-Bokerhof : Stea-Verlagsgescllschaft fur Handel und Industrie. 24 pp. M 4.50. 

Vagblbr, Paul: Die SchwinunauTiereltung der Erze. Dresden and I^ipzig: 
Theodor SteiukopL 4 s. 4 d. For review see Chm. News 123, 13(1921), 


Ore flotation. B. L. Gborgb. U. S. 1,375,957, Apr. 20. An ore pulp is treated 
with an oil carrying an org. acid, e. g., a creosote oil, and with ZnSO, and subjected to a 
flotation sepn. The use of ZnSOi with the acidified oil serves to facilitate the flotation 
sepn. 

Ore flotatkffl. W, A. Scott. U. S. 1,375,233, Apr. 19. In sepg. mineral values 
by flotation, gas is introduced into an ore pulp, the gas is removed from the bubbles 
forraed before they reach the surface and the mineral carried by the bubbles is sepd. 
from the remainder of the ore. An app is described. 

Separating constituents of mixed sulfide ores* C. Faui. and H, Lavbrs. U. S'. 
1,375,087, Apr. 19, Mixed sulfide ores containing sulfides of Zn and Pb are subjected to 
a froth- flotation sepn. in the presence of Cu to obtain a float concentrate relatively 
rich in sulfide of 2n and a residue relatively rich in other sulfides. Cresol or eucalyptus 
oil and KtCrjOr may be used as flotation agents. 

Flotation apparatus. W. E. Grehnawaut. U. S, 1,374,447, Apr. 12. 

Flotation apparatus for ore separation. W. E. Grebnawalt. U. S. 1,374,499, 
Apr. 12. 

Apparatus for treating ore solutions with hydrogen sulfide or other cases. W. E. 
GrBBNawalt. U. S. 1,374,500, Apr. 12. 

Ore grinder and froth flotation apparatus. D. Cole. U, S. 1,375,211, Apr. 19. 

Apparatus for concentrating mineral values of ores. W. W. Rich.ardson, U. S. 
1,374,472, Apr. 12. 

Electrostatic separation method applicable to iron and zinc ores or similar materials. 
H. M. Sutton, W. L. StseU and E. G. Steebe. U. S. 1,375,741, Apr. 26, 

Apparatus for treating liquids with gases. W. E. Grbenawalt, U, S. 1,374,445, 
Apr. 12. The app. is adapted for use in ore violation. U. S. 1 ,374,446 relates to a similar 
app. 

Treathig ore to exclude air and moisture. C. G. Collins. U. S. 1,374,434, Apr. 
12, Ores are heated to drive off air and moisture and then treated with crude oil or 
similar material la prevent reentry of air and moisture. The ore may then be coned. 

Pumping and agitating apparatus for treating cyanide solutions and ores. J. F. 
PiKRCY. U. S 1,376.574, May 3. 

&neltisg or fusing metallic substances. B. Stoughton, U. S. 1,376,479, May 3. 
In smelting or fusing metallic materials, t. g., in smelting Fc, the material is subjected 
to the action of heat in a furnace from the combustion of fuel, and the temp, of the 
furnace product is controlled by means of heated air blast whose temp, can be quickly 
regulated at will. 

Chloridiilng oifta. J. H. Hirt. U. S. 1.375,002, Apr. 19. Ores, metallurgical 
products or similar materials to be chloridizcd are pas^d downward through a vertical 
retort and at an mtermediate portion of the app- so employed the material is heated to a 
femp. appropriate to the chloridiring and treated with a chloridizmg reagent such as 
Cl or NaCl in gaseous or vapor form 
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Extracting minera] values from Ugbly diluted solutions. M. L. H. Baudin. U. S. 
1,375,441, Apr. 19. Highly dil. sobs, of mineral values such as Au in sea water are 
brought into contact with an adsorbent formed of a supporting material such as muslin 
carrying hydrocellulose or similar colloidal adsorbent material and blood charcoal on its 
surface, m order to effect recovery of values from the sob. 

Roastbg sulfide ores or concentrates. P. R. Middleton. U. S. 1,370,026, 
Apr. 26. See Can. 209.380 {C. A, 15, 1130). 

Recovering sulfur dioxide from copper mat W. H. Howard. U. S. 1,377,012, 
May 3. Copper mat is treated so as to drive off gases havbg a relatively low SOj 
content, and portions of the mat are then removed and successively blown to maintain 
a continuous flow of gas of relatively high SOi content free from solid impurities. 

Recovering sulfur dioxide from copper mat. W. H. Howard. U. S. 1.377,013, 
May 3. Different batches of Cu mat arc successively treated to remove SO| unm- 
temiptedly and to afford a continuous supply of SOi in substantially constant amt. 

Recovering copper and other metals, G. Haglund. U. S, 1,375,631, Apr. 19. 
Cu and Ni are recovered from mat or similar material in granular form by treatmg 
the material with an acid sob. such as H;SO< to dissolve the Cu and the other metal and 
form a neutral sob. of them. The treatment is continued after the formation of the 
neutral sob. until the Cu is cemented out by the Ni and a pure sob. of the latter is 
obtained from which the Ni may be recovered by electrodeposition. 

Treatbg brass scrap. O. C. Ralston. U. S. 1,375,930, Apr. 26. Brass or a 
similar Cu alloy is treated with an aq. sob. containing Cl or equivalent solvent for metal'? 
electropositive to Cu present in the alloy in order progressively to increase the Cu content 
of the residue obtained. When the proportion of Cu has attained the desired degree, 
e. g., about SO^t , the oi^eration is arrested and the residue may then be used for melting 
to form red brass. 

Rotary converter for treatmg molten mat. W. H. Howard. U. S. 1,375,065, 
Apr. 26. 

Metallurgical furnace. J. W. Griswold and H. O. ToEbell. U. S. 1,375,754. 
Apr. 26. The furnace is adapted for melting brass. It is rotatably mounted for pouring 
out the charge. 

Metallurgical furnace with superposed hearths. D. Baird. U. S. 1,375,346, 
Apr. 19. The furnace is ada]5ted for roasting ores. 

Metallurgical furnace adapted for use with oil or gas. T. C. Curtis. U. S. 
1,376,680. May 3. 

Smeltmg furnace operation. J. L.\BAkTiiB. U. S. 1 376,947, May 3. Charges i>f 
mixed constituents, c. ?1> or Ag ore, fuel and flux, are dumped at different parts of a 
smelting furnace so that the (juanlity of each constituent in the complete charge is the 
same in any vertical line through the complete charge. Air Is forced into the sidrs of 
the charge through tuyeres near the bottom of the furnace shaft, and gases are vented 
above the tuy<!,‘res. 

Furnace for meltbg metals. \V. K. Booth. U. S. 1,370,071, Apr. 20. 

Cuttmg drains m furnace bottoms with oxygen. J. 0. Griggs. U. S. 1.376,934 
May 3. 0 is delivered directly to an intensely heated furnace bottom in order to out 
drains in it, c. g., for <lischarging molten inolal. 

Blast-furnace chargbg bell, etc. K. L, IVKS. U. S. 1,376,439^0, May 3. 

Apparatus for feeding material to blast-furnaces. B. Newth. U. S. 1.37t),45S, 
May 3. 

OsciUatbg puddlmg-fumace. J. p. Roe U S 1.375.181. Apr. 19. 

Produebg steel, ll T. Pkltos. U. S. 1.376,160. Apr. 26. An acid-lined fiirn-^ce 
is charged with ferrous material low in P and S and, after the charge has become molieti, 
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slag Is removed from its surface, Fe ore and alloying materials are added, and th? charge 
is wthdrawn from the furnace after it has been heated sufficiently to cause ebullition. 

Tool steel. P. MacGrBcor and A. Balkour. U. S. 1,375,255, Apr. 19. A steel 
suitable for use instead of ordinary high-speed steels for the nianuf. of cutting and milling 
tools is formed with a content of Ni 1-6, C 1-3.5, Cr 7.5-20 and Mn 0.25-1.0%, 

PickUng ferrous metals. J. CoutsoN. T7. S. 1,374,552, Apr. 12. In pickling 
articles of Fe or steel, they are electrolyzed in a bath containing HoSO* (d. 1 .20) first 
as cathode and then as anode to remove occluded H. 

Silver and lead chlorides. Amai.gamatbd Zinc (ds Bavay's), Ltd. Brit. 159,135, 
Feb. 11, 1^^21. Ag and Pb are recovered as chlorides from sulfide ores, concentrates, 
slimes, etc., particularly those containing Pb, Ag and Zn, by treatment with a chlorid- 
izing gas at such a temp, that only the Pb and Ag are attacked. The operation is con- 
ducted in a closed furnace or retort in the absence of air, and Intimate contact between 
the gas and the solid is ensured by rabbling, passing the gas through layers of the ore, 
etc., or by allowing the latter to fall through an atm. of the gas. The treatment is 
preferably carried out between 450 and 600° and the chloridizing gas may be generated 
in situ. In an example, a Broken Hill ore containing Ag, Pb, Zn and Cu is treated with 
gaseous HQ at 450°. The Ag and Pb are leached out from the treated product either 
separately or together by solvents in the known manner. Cf. C, A. 14, 2775, 2973. 

Drawing metals. R. J. Shoemaker. Brit, 158,688, Nov. 10, 1919, See U. S. 
1,325,761 [C. A. 14 , 398). 

Chilled roUa. W. H. Nichoi.s. U. S, 1,374,517, Apr. 12. In making chilled 
rolls adapted for rolling metals, the chilled portion is cooled while the couplings and 
necks are still highly heated, the roll is removed from the mold and the chilled portion 
is reheated by the heat permeating it from the couplings and neck.s. 

Hardened cap for projectiles. R. A. Hadfieed. U. vS. 1,375,452, Apr. 19, Pro- 
jectile caps of Ni'Cr steel are heated to a high temp, and then cooled, first rapidly and 
then more slowly, to about atm. temp., reheated to a temp, somewhat lower than the 
temp, of the first heating {the temps, may be about 830° and 775°, resp.) and after 
partly cooling again reheated to about 600° and suddenly cooled. The forward end or 
nose of the cap is then heated to a high temp, (preferably about 900°) and the cap is 
cooled by immersion point downward in cooling liquid. 

Hardening and tempering cam-shafts. J, F. Wandersee. V. S. 1,376,984, 
May 3. A camshaft is hardened and tempered by placing it between movable elec- 
trodes clamped against the shaft so as to hold it. passing an elec, heating current through 
the electrodes until the cam has attained the desired temp, and then quendiing, 

Material for carbonizing metals. J. PARRErx. U, S. 1,374,642, Apr. 12. A 
material adapted for carbonizing metals is formed by remoring substantially all moisture 
from charcoal, coke or similar material in tiKuo and then impregnating the material 
with an energizing substance such as XajCOj or CaO or BaCO.? under 50-100 lb,s, pres- 
sure and at a temp, of 38-150°, 

Casting and hardening metals. H. A. Lom.^x. V. S. 1,374,509, Apr, 12. An 
alloy, «. g., a wire network of hardening metal, is placed in a mold so as to form a part of 
the casting to be made in the mold, e, g., anvil or roll molds, and molten metal is then 
introduced into the mold to form the main part of the casting and to fuse W'ith the alloy. 

Casting metal tubing. L. C.\mmen. U. S. 1,375,826, Apr. 26. In casting metal 
tubing a mold is employed which is fonned of inner graphite and outer metal portions 
'vith an intennediatc layer of elec, insulating material and the inner wall of the mold is 
elcc. heated to near the m. p. of the metal to be cast, #. g., monel metal, before the latter 
is poured into the mold. 

Cast-iron ingot-moida. R. C. Coates. U. S. 1,370,402-3, May 3. 
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Copper-nickel alloy. F. Moukkn. U, S. 1,377,089, May 3. An' alloy adapted 
for resisting hot acids is formed of Cu 45-55, Ni 29-35, Pb 1-3, Zn 5-9, Fe 4-8, and 
Si 0.30% or less. 

Acid-resisting chromium alloy. A. W. ClKmbnt. U. S. 1,375,672, Apr, 28. An 
acid-resisting alloy adapted for making stills, pumps, valves, pipes, etc., is formed of 
Cr 60, Si 2-4, graphitic C 2-5% and the remainder Fe. 

Acid-resisting articles of iron-chromium alloy, A. W. Cnsu^NT. U. S. 1,375,673, 
Apr. 26. Articles such as pumps, pipes or cocks for hot dil. H1SO4 are formed of an 
alloy which may consist of Cr 60% and Fe 40% aend then heated with a carbonizing 
material in order to impregnate the superficial portion of the article with C and the 
surface is quickly cooled to induce the formation of Fe and Cr carbides adjacent to the 
surface and thereby increase the acid-resisting properties of the article. 

Acid-resisting chromium alloy. A. W. Clbmbnt. U. S. 1,375,081, Apr. 19. 
An alloy adapted for resisting H2SO4, HNOj and HCl is formed of Cr 40, Mo 4, Fe 
o5.5 and C 1 ,0%. 

Molybdenum alloy. A. W. Clbmbnt. U. S 1,375,082, Apr. 19. An alloy which 
is adapted for making acid-resisting articles is formed of Mo 10, Co or Ni 80 and Mu 
0.1— I, with or without Fe 10 parts. 

Molybdenum alloy. A. W. Clbusnt. U. S. 1,375,083, Apr. 19. An alloy adapted 
for resisting acids is formed of Mo 10, Ni or Co 80-90 and Fe 10 parts. 

Electrical resistance alloy. F. F. Hansen. U. S. 1,375,454, Apr. 19. An elec, 
resistance alloy adapted for use in flat irons or the like is formed of Cr 30-60, Cu 30-60 
W 2-5 and Mo 1*^%. U. S. 1,375,455 relates to a resistance alloy formed of Cr 93-95, 
W 2-6 and A1 0.25-1.0%. The alloys m. 1200-1300®. 

Fcrro-silicon-magnesium alloy. G. Pistor, A. BsiEi.s'rBiN and A. Bbck. U. S. 
1,376,113, Apr. 20. An alloy suitable for use as a deoxidizing agent for Fe or cast steel 
is formed by adding Mg to a ferro-silicon melted to a semifluid state. 

Cobalt alloy. J. F. Wandbrsee. R. Pbrbtto and T. A. T. AtBRBCRT. U. S. 

1 .376,056, Apr. 26. An alloy adapted for the manuf. of cutting tools is formed of Co 
3.5-65, C 2-5. Cr 15-40 and W about 11%. Some Fe also may be present. 

Chromium alloy. J. F. Wandbrsbe, T. A. L. Albrecht and R. Pbretto. U. S. 
1,376,062, Apr. 26. An alloy which in adapted for making cutting tools is formed of 
Cr 20-35%, 'ft- 5-20%. Fe 1-15%, Co 40-60% and C 2-5%. 

Bearing metal alloy. J. G. Kelly, A. L. Pringle and H. Hall. U. S. 1,376,339, 
.\pr. 26. An alloy for manuf. of bearings is formed of A1 1. Zn 1.33, Pb 2 and Sn 4 parts. 

'Working magnesium alloys. W. R. Vsazby. U. S. 1.374,968, Apr. 19. Light 
alloys which contain Mg as the predominant constituent and which may also contain, 
e. g., 8.5% .41 with 91 5% Mg, are heated to 2CO-370* before forging or similarly working 
iu order to increase tensile strength and remove brittleness. 

Gold-nickel-copper alloy. C. D. Stovall. U. S. 1,375,804, Apr. 26. An alloy 
adapted for dental use is formed of Au 72, Ni 13.5 and Cu 16.5 parts. 

Gold-nickel-copper-platinum alloy. C. D. Stovall. U. S. 1,376,656. May. 
An alloy adapted for dental use is formed of Au 72, Ni 13.5, Cu 16.5 and Pt 2 parts. 

Electric welding apparatus. C. H. Forsyth. U. S. 1,375,687, Apr. 26. 

Electric welding apparatus. S. Thronsek. U. S. 1,376.657, May 3. 

Arc-welding electrode composition. J. C. Armor. U, S. 1,374,711, Apr. 12 
Arc-welding electrodes which may consist mainly of Fe or steel are fonned with a fins 
containing Ti. c. g , a rutile mixt., as one constituent of the electrode material, in order to 
reduce the voltage required in operation. 

Silver solder. W. Bocchbtti. U. S. 1,375.652, Apr. 19. A silver solder is 
formed of Ag 65-65, Cu 20-30, Zn 10-20 and AsjOi about 3%. 
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' Sold«r tttd flux for metals. 0. F. Rhinhoi.d. U. S. 1,374,233, Apr. 12. A 
fflixt. of NaCI 1, a small amt, of urea and ZnCIi 4 parts is used as a flux with A1 solders. 
Tool for testing the hardness of sheet steel or similar materials. F. C, Faikholmb, 
W. H, Hatpibld and G. StanwbIvD. U. S. 1,376,413, May 3. 
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3 , 6 -Tetriuncth]dfliwflhioselenopyronine. M. Battrgay and Hugeu. Bull. soc. 
cWm, 27 , 557-560(1920). — In the action of fuming H,SO< with S in soln. on di NHj 
derivs. of PhiNH, intense colors were found to be due to the presence of Se as im- 
purity in the H 1 SO 4 . No color was produced with Se-free acid. This led the authors 
to replace free S in this reaction by Sc compds., and to synthesize j,6-telramethyldiamino‘ 
seknopyronine from PhjC(NMej)j, 5 g. of NajSeOi are dissolved in a few cc. of HsO, 
80 cc. of H^SOi-HjO added, and the mixt. is shaken to form fine crystals. This is added 
drop by drop to 160 cc. of H 2 SO 4 + 25% SO 3 mth shaking at room temp. Simul- 
taneously is added fine dry PhjC(NMej)i fast enough to maintain a strong excess, thus 
increasing the yield. The mixt. should stand 1 , 5 hrs. At no time should the temp, 
exceed 36^ The liquor is poured on ice, an intense red forming, and the product then 
heated to boiling, the red color changing to bluish. The soln. is filtered, and to the fil- 
trate is added 54® B^. ZnCl, soln, until the surface gives a metallic reflection. In 2 
days a cryst. compd, settles, and this is filtered, dissolved in H 2 O and repptd. by ZnCl?. 
The mother liquor is blue, owing to (McjNCsHO^CHOH. B. and H. obtained 8 g. of 
CiTN*Hii.SeCl|.ZnCl;. It is sol. in coned, H 2 SO 4 with claret color, which on diln, with 
HiO becomes blue. H:S 04 +25 % SOj gives a red-b owm soln. with yellow fluorescence, 
This ou diln. with HfO partly ppts. NaOH forms a reddish blue ppt,, sol. in EtzO with 
pink color and yellow fluorescence. The latter disappears in time and the soln. becomes 
yellow, adds making it red, XHtOH reacts like XaOH. but t lie Kt;0 soln. is yellow. 
Evapn. in CO* gives a yellowish amorphous mass, m. 115®, The colored compds. 
from iodides and nitrates arc slightly sol., from dichromates insol. C. C. Davis 
Decomposition of hydrocarbons by canal rays. Kohi,schi ttj;k and A. Frum- 
KiN. Univ. Bern. Ber. S 4 B, 1 021) . —In earlier papers (C A . 14, 2561 the view 

was developed that black C occurs in graphitic form when it is deposited in a state 
of mol. subdivision by proce.sscs in winch the site of reaction assumes chiefly the form 
of surfaces and its formation is influenced as little as possible by a dispersing medium 
or adsorption effects, while on the other hand in reactions in space and under the in- 
fluence of sudi disturbances the C is obtained in the “amorphous’' form. This view 
involves the assumption that bctwtH.*ji the two forms of C there is no chem. difference, 
a result also arrived at by Debye and Scherrer in their work with Rdnlgen ra) s. Re- 
cently (lleltf. Chim. Acte A, 45(1021) ) this “toi-whemical” influence on the process of 
graphite formation has lieen further discussed and prin'cd for the formation of C at 
contact surfaces. Every-day expe'rience lias shown, on the other hand, that its sepn. 
from gaseous compds. in a free space leads to amorphous C. But it is very difficult 
to study the reaction under such conditions that on the one hand its localir.ation is 
excluded and that on the other hand C is really condensed, for when the reaction sets 
in by spontaneous decotnpn. it usually prix'ce<is chiefly only at contact .substances, 
while thermal dissociation, insofar as it docs not occur in flames, likewise umuiH> sets 
io at surfaces and, like partial combustion, hardly ever yields pure C. As obser\.itions 
t>ii the formation of a pure product in a gaseous medium were of importance in connec- 
tion with the general conditions of formation of the various types of hl.ack C. it occurred 
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to K. and to utilize the en^gy of canal rays to set C free from gas mols. and so in- 
directly secure a deposition, occurring free in space, from a mol. state of dispersion, and 
it seemed to them that a glow discharge through hydrocarbons, especially those with 
a high content in C, ought to fum^h satisfactory exptl. conditions for such an attempt. 
The first question K. and F. wished to settle was whether C would be deposited in 
characteristic form and differing in properties with the state of union and the nature 
of the chains in the hydrocarbons. The full development of their views was hindered 
by complications to overcome which would have required more elaborate measures 
than they felt justified in adopting for a problem, the solution of which was so problem- 
atical, but they report briefly on some facts which they established; for the present 
they confine themselves to describing how they prepd. their C. The spherical 100-cc. 
discharge tube was provided with 4 side tubes placed in pairs, horizontally and verti- 
cally to each other. The two horizontal side tubes contained the electrodes. The 
anode was a thick A1 wire ending within the side tube, the cathode a cylinder 1.6 cm. 
long and 0.5 cm. in diam., closed at one end which extended to within a few mm. of the 
center of the tube. A new cathode was used for each expt. and was previously weighed 
on a precision balance. The current, supplied by an induction machine, was on an 
average 4X10"^ amp. In front of the cathode ended a sound introduced through the 
upper side tube and connected with 2 electrometers to dct. the cathode fall in potential. 
The hydrocarbon vapor was introduced through the lower side tube. The discharge 
tube was further connected through the anode side arm with a Gaede pump, compres- 
sion manometer and the necessary drying arrangement. Depending on the nature of 
the hydrocarbon the side tubes were either kept at room temp, or cooled to about -12“ 
or ”80“ and the H formed was continuously pumped out so that the pressure never 
exceeded a few mm. In all the expts. there were deposited, exclusively on the cathode, 
carbonaceous decorupn. products in the form of a coherent gleaming layer; only whea 
the tension became ver>' high as a result of the gradual insulation of the cathode was 
a very thin him formed on the walls of the tube in the vicinity of the cathode. The 
deposits 00 the cathode were at first mostly Cu-colored and transparent, then became 
brown and finally deep black until they became so thick that the current w'as uo longer 
transmitted and sparking began (after intervals varying from a few min. up to an hr., 
depending on the substance used). The cathode, after having been weighed, was 
placed in a long narrow tube of hard glass connected with a manometer, evacuated and 
slowly heated to 500° and changes in the deposit on the electrode, the evolution of gases 
and the formation of suhlimatcs or tars noted. A comparison of the deposits obtained 
with Cell*. Phi, anthracene, phenantlirenc, fluorenc, decanc and petroleum showed 

that their properties do not depend on the nature of the C unions in the substance 
decompd. but on the cathode fall in potential at which the decompo. takes place; in 
other words, on the energy with which the atomic rays act. As long as the cathode 
fall is in the vicinity of its normal value (‘JJKMOO v.) the deposits, even when rather 
thick (up to about 2 mg.), remain transparent and coherent, give off much gas on heat- 
ing and yield an abundant distillate of tar; the residual brownish C still covers the 
electrode in a smooth coherent layer. At a higher cathode fail (5()(>-7(X) v.) the dciwsits 
are much darker and in amts, of al>out 1 mg. show cracks; on heating they yield less 
gas and tar but sinter much more markedly, Ppts. obtained with a cathode fall of 
7CX)-15(X) V. are deep black and tend to peel off; they yield no tar, occasionally a litlk 
cryst, sublimate and only very little ga.s. With still higher cathode falls (20()0-5tXX) v.) 
almost pure C seps. in loose cruin!>ly layers, hardly yielding any gas, even when heated 
until the hard glass tube collapses, and not changing in appearance. The magnittidc 
of the cathode fall depends on the vapor pressure of the hydrocarbon and hence oa the 
temp, at which it is heated at the side arm through which it Is admitted and on the 
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rapidity with which its vapor and the gaseous products resulting from its decompn. 
are pumped out. Consequently the same substance jdelds different products at diff- 
erent distn. temps. The C deposited in almost pure state at a high cathode fall, as 
well as that remaining after heating, had the appearance and luster of anthracite but 
not of graphite or retort C, acted as an insulator on the cathode and gave no graphitic 
acid with dii. KClOa in HNOj, dissolving at once with a transient brown color. The 
products obtained at lower cathode falls resemble coals containing hydrocarbons but 
how they are formed is an open question; there may be an adsorption of hydrocarbons 
by the sepd. C or a partial decompn. of hydrocarbon mols. and a combination of the 
fragments with formation of products richer in C. The C deposited on the cathode 
undergoes no graphitization under the action of the atomic rays, although this must 
correspond to extremely high temps. This is a further proof that a definite form of C 
is primarily produced under specific conditions but cannot afterwards be converted into 
another form. Chas. A. Rouipper 

The theory of ammonium salts and the coordination compounds in organic chemstry 
Jean Piccard and Jean-Henri Dardel. Helvetica Ckim. Acta 4, 406-17(1921), — 
Whereas the coordination formula of ammonium compds. (and other oniura compds.) 
as proposed by Werner has been generally accepted in the inorg. chemistry, little atten- 
tion has been given to the formulation as coordination compds. of analogous org. compds. 
Considering all the elements which form onium compds. the maximal number of radicals, 
r which can combine with any of these elements is r - (S—n) -f 2, when n represents 
the number of the vertical row in the periodic system of that element ; thus for C, r = 
g _4 2 = 6 ; for N, r = 5; for T, r = 3, Despite the great advantages of this classifica- 

tion of all onium compds. as belonging to one group, a direct proof for the inferiority 
of the central formula can only be given in the case of C. This can only have 4 valences 
as generally accepted; but Kehrmann and Effront {C.A, 15, 2435) have studied 
addition compds. of ethylene deriv.s. with acids, which can only be regarded as having 
C atoms with 6 valences if written according to the central formula. As one of the 
radicals is linked by a double bond to the C atom, there is a total of 5 radicals. From 
the point of view of cotirdination the constitution of those compds. can easily lie ex- 
plained as carbonium compds, Bcc.au se the radical with the double bond occupies 
only one coordination place, these ethylene dcrivs. are unsatd. from point of new of 
coordination, and can, therefore, add acid as ammonium does, and form the carbonium 
compd. A simple carbonium compd. can be made by mixing together liquid C 2 H 4 
and anhydrous HCI at -100^ the hydrochloride of CAU being formed (not HOCHr 
CKtCl). Similar compds. seem to be formed in the transition of maleic to fumanc 
acid by traces of mineral acids and in the transition of oleic to claidic acid. Uith 
advantage all chem. compds. can be classified as follows. 1. Compds. unsatd. both 
from the point of view of valence (regarded as exchange of electrons) and coordination 
(PhNO, Ph,C). 2. Compds. unsatd. from the point of view of valence, but satd. 
from the point of view of coordination (addition compKl. of Ph;C and EtjO). 3, Compds. 

satd. from the point of view of valence but unsMd, From the point of view of coordina- 
tion (AgCl, CaCli, NHs, SO,; PIiNHi, PhNO;). 4. Compds. satd. from l>oth points of 
view (Na,{AlFe], CH«, CCb). Many physical considerations developed from the 
modem theory of the atom confirm the prcexistcncc of places of coordination in the 
elements which form coordination compels. 

Strength of atomic linkages in organic molecules. JosBrn 
g^n. sci. 32, 230-43(1921).— Valence is considered to be of two types: U) valent o 
coordination, represented by the union of the trvo C atoms of CjH«, and {-) electro y ic 
valence, typified by that which unites Ka and Cl in salt. The first is the result ol a 
magnetic and an electric effect and predominates in org. chemistry’, nlii e t le sccont 
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is of electric origin and is typical in inorg. compds. The elementary reaction types 
considered are addition, substitution and scission. The stability of linkages is affected 
by (1) the nature of the atoms and groups in the molecule, (2) triple linkages adjacent, 
(3) double bonds adjacent, and (4) mobile atoms or groups in an aromatic nucleus. 
Under (1) M., citing the reactions between metals and, in order, HCl, HOH, NHj, and 
CH4, finds that as the metalloid character of the compd. decreases the H atoms are more 
tirmly bound. The proximity of electronegative atoms renders H atoms mobile and 
also favors chain ruptures. A double bond is a point of weakness but the splitting at 
that point is after the addition of electronegative groups. Many mol. rearrangements 
are explained in the same way, vis. diazoaniino to aniinoazo compds., phenylhydroxyla- 
niines to p-ammophenols, hydrazobenzene to benzidine, and Kt anilinotartronate to Et 
dioxindolecarboxylate. The H atom botmd to a quadrivjdent atom possessing a 
triple bond shows acid properties, e HCN and HC If atomB, singly bound 

to atom A, possesse.s also a double boTul, then the other single l>onds of A are weakened 
If H be bound to A it may be replaced by metals when A is electronegative, also by 
metalloids if A be less electronegative. Examples cited are mineral 0 acids, org. acids, 
amides and HNj. The acidity of C and jwssible acid properties of cyclopentadiene 
are attributed to the same influence. \\’lien A is less electronegative its H may be re- 
placed by halogens, 0 and acid groups. The frequent formation of conjugated double 
bonds is likewise explained and may he predicted. The weakening of a linkage is not 
confined to those holding H, the loss of a CO-Jf group being greatly facilitated by the 
presence of an influenced linkage; many other scission examples appear in the lerpene 
series. The entering of Rr into positions ! and I of CH; :CMeCH :CH; ‘is explained 

I 2 3 4 

by considering 2 anfl o as B atonic 'IMie formation of osazones is put iit the same cate 
gory. The arrest of this reaction after the second C atom of glucose is said to l>e due 
to the fact that the Influencing B is in the middle of a conjugated double bond 
chain. M. believes that in suhsiilulioiis in tlie benzene ring all groups probably have 
the same directing or »>rieji ting influence on the entering group and that all enter by the 
p~ and (?-positions, remaining there or passing to a w-jxisilion, de^K‘nding on the stability 
of the resulting comp<l. under the oiHuatliig conditions, tem])., character of the reacting 
medium, etc. Numerous examples of grfuip mignition confirrnatorv* in nature liavi 
been found among the sulfonic deilv R. L. Brow.N' 

Boron methyl and boron ethyl, .\i : ki:i) Stock aso I' PtEORiCH Zeidlbr. KaiscM 
Wilhelm -Inst. f. Chemie, Berlin-lMhlem Brr, 54B, 531-41(1921). -These siihstamvv 
so extremely sensitive to air and fats, wt re handled by the vacuum process (C A 14, 
2283), i. e., in a high vacuum, cnntph t* !y j>rotectefl from air, moisture and fat, and wer< 
tested for purity by tcn.sinn measiireiiK iits. The ZnMc: used, purified by fractionation 
in vacuo, had a tension of 123 mm. at ti , and the BCb. entirely freed fromSiCh, had a 
tension of 477 mm. at O '. Alxml -V) cc. of BCb gas and IbO cc. ZiiMcj vapor were 
allowed to react in a 2-1. fiask, the process Iwitig re|>eated 5 limes and a total of 24d 
and 500 cc. of the twg gases being used, I'ractionation of the prcxlucl in the vacuum 
of a Volmer pump at a bath temp of - 12»)" tn - gave 0.2i> cc. ZnMej as a liquul 
residue and 231.5 cc, of almost pure BMcj, which after complete inirificatiou by furtliei 
fractionation at —115“ at once ignited in contact with air, had a peculiar penetrating 
odor, attacked the respiratory organs most violently, was very stable at room temp 
d. riiquid'i at — 1(X1“ 0.fl25; its tension, p, is given hy the equation log p ■»> - 1393. 3/T 4 
3.75 log T-0.007735T + 9.138.'): it m. (in the A1 blr>ck with propylene filling) -1015^ 
mol. wt. (from the d. of the gas) at 29-3", .V> 9-57 0. Measurements in a differential 
manometer, containing H in one arm and BMei in the other, showed that the laiiir 
gas corresponds to the simple formula BMci at all tempt, b et ween —26® and 
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From 575.5 cc. ZaFt: (tensiou, 4 mm. at 0®) aad 365,2 cc. BCIa, condensed on the inner 
tube (cooled to -80'’) of an app. such as that used in bromioating SiH* (C. A. fZ, 1735), 
then made to react by slowly heatup to room temp., treated in a 600-cc. tube with 0,5 
cc. H|0 to decomp, the excess of ZnEti, dried with P 2 O 6 , freed from CaH« at a bath 
temp, of —85® and fractionated, was obtained at —43 '’to -41® pure BEt 4 ,m. —92.9®, 
b. 95 ®»dti 0.6931, log p —3502.8/T+ 1.75 log T — 0. 01 809T-f- 1 4. 5020, slowly decomps, 
on heating; 0.2142g. heated 34 hrs, at 100° ina 1500'cc, flask gave 1,3 cc. CiH« and after 
a further 68 hrs. heating 0.4 cc. H 2 and 2.1 cc. CjHs, mol. wt (gas) 100.5 at 90.0°, 100..3 
at 100® (calcd. for BKta 98.1). BMe, (54.96 cc.) and 5.5.42 cc. NH, (from pure NH 4 CI 
and CaO and fractionated i« vacuo) condensed in a 6fX)-cc. flask with liquid air and 
slowly allowed to rise to room temp, quant, form after removing the excess of 

NHi (0.51 CC. liquid) by distn. at a low temp., the BMej.NHa is obtained in strongly 
refractive crystals extremely easily volatile in vacuo, with tensions of 1.0, 1.8, 2.0, 3.2, 

1. 10 and 16.6 mm. at 0®, 5.6®, 10.0°, 15.2°, 31,2° and 36.9°, resp., the tension immedi- 
ately falling back to 1.0 mm. on cooling to 0°, mol. wt. (in vapor form) from 40.25 at 
25° to 37.9 at 70° (calcd. for undissociated BMcj.NHj 7.3,1), mol. wt. in freezing C«H« 
70,8; the CeH» soln. was stable to the air, and smelled faintly of BMe; but not of NH.-,. 

CuAS. A. Rouii,i.er 

Constitution of the mercury compounds of carbon monoxide and ethylene. II. 
WiLHfiLM MaN'CHOT. Tt'chn. Hochschule Muuchtn. Ber. 54B, 571-4(1921). — Reply 
to Scholler (C. A. 15, 1310; A. Ropillkr 

The manufacture of acetic acid from calcium carbide. Maurick D£scHiKNs. 
Chimie & indlistrie 5, 239-56, 398-108, 518-28(1921). — Description of the method? 
and app. used for the manuf , of CaC;, of the various C-Hj generators used, of the various 
jiiethods and app. used for the transformation of CjHj into CH 3 CHO, and of the methods 
and app. used for the transformation of CH 3 CHO into AcOH, together with a bibliog- 
raphy of articles and of Ger., Brit., U. S., and Fr. patents. A. P.-C. 

The preparation of chloroacetyl chloride. E. du Barry Barnktt. Oiem. News. 
122, 220-1(1921). — After a uiixt. of 95 g. of CH:ClCO:H and 130 g. ofSOjClj was 
heated for 2 hrs. on a water l>ath the evolution of SO.; and HCl became slow and the 
tnixt. was boiled until the evolution of gas ceased. The CH;ClCOCI (b 7 M 108-10°) 
formed was sepd, from the unchanged acid by distn. A 95^ ueld was obtained. 

G. W. Stratton 

PreparatioD of ^-chJorohydrins. B. .Smith. Svensk. Kem. Tid. 23, 75-83(1921). — 
I. /?-GIycerolchlorohydrin (A). Attempts were made l)y S. to prep. A by the following 
'series of reactions: ffOCH(CH«OH).j —»■ HOCHfCH^Brlj — ► CICH(CHjBr)j — ► CICH* 
(CH 2 OAC), ClCH(CH;OHb. The first two reactions ran smoothly but when the 
ClCH{CHtBr )2 was treated with KOAc at 170° in a sealed tube and the mixt. obtained 
then hydrolyzed, it w'as found that tin- resulting product consisted of 70% ct and 30% 
rf-ehlorohydrin. The KG Ac had caused the interchange of a Cl and Br atom before 
the tatter was replaced. II. Propylene-.'f'Chlorohydrin (B), S. attempted to prep. 
B by the action of HNO:on McCHClCHjNIb Hit. SO, .804(1917)), but here also a re- 
arrangement took place during the process, so that 3 mixt. resulted consistmg of only 
30% B. A second method for prepg. B consisted of the following series of reactions: 
MeCH(OH)CHiCl — MeCH(OBzlClDOH MeCH(OBz)CHjBr — MeCH{OBz)- 
CH»N; CrHA MeCHClCHiNHiHCl — M eC I IClCHjOH, but the product, owing to 
r(aiTangementa, consisted chiefly of propylcne-A-chlorohydrin, A description is given 
of the method used for detg. the constitution of the products in each case. R. A. 

A method for tha degradation of acids of the glutaric acid series. A. Windaus 
AND F. Klanharpt. Uiiiv. Gdttingen Bcr. 54B, 581“7(1921).-'In the degradation 
of certain cholesterol deri\’S. are obtained hydroaromatic acids of the glntaric a^ 
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series which are very difficult to oxidize and do not undergo a smooth thermal degrada^ 
tion (cf. C. A. 13, 1844). For the systematic continuation of the work on cholesterol 
there was, therefore, needed a method permitting of degrading these acids in a way which 
could be followed. In searching for such a method it was deemed advizable to study 
the action of I on the Ag salts of the acids. Of 4 such acids it was found that all react 
according to the schemes CH2(CH3CO:Ag)2 -► CO.CH2.CH2.CH1.CO.O4-O and CHi- 


(CHiCOiAg)! CH2.CH2.CH1.CO.O 4* COi. The yield of lactone depends on the 


constitution of the glutaric acid used and on the temp, and ranges up to 40%, the rest 
of the Ag salt reacting according to the first scheme and the anhydride reforming the 
Ag salt, which reacts as before, so that by repeating the operation a good yield of lactone 
is obtained. In the case of HOiCCIlKtCHiCHiCOiH, where, besides y-caprolactone, 
a-ethyl'-)-butyrolactone might theoretically also be formed, only the former was ob- 
tained, indicating that in the radical OCOCHoCHiCHEtCOO the CO5 is split oflf much 
more easily from the tertiary’ than from the sec. C atom. On this reaction may also 
be based a method for differentiating acids of the succinic and the glutaric acid series. 
It has been found that the residue of MOiCCH .CHMeCOoH dccomps. almost exclusively 
into the anhydride and O and gives no lactone which can be distd,, while from all acids 
of the glutaric acid series with open chains lactones have been obtained in hrge yields. 
To det. the position of CO2H groui)s in aliphatic di-COjH acids, therefore, the acid is 
evapd. with Ac:0 and heated at ilGO-SO®; a smooth transformation into a ketone will 
indicate a pimelic or adipic acid, a smooth transformation into an anhydride stable at 
this temp, a glutaric or succinic acid; in this case the Ag salt is heated w'ith I, the forma- 
tion of a lactone indicating the presence of a glutaric acid. The cautiously dried Ag 
salts of the glutaric acids are finely groun<l with an c<iuiv. amt. of I, mixed with sand 
and slowly heated in a long-necked flask. When the reaction sets in, there is a sudden 
rise in temp, and I vaixirs arc evolved. If enough sand has been used, the reaction 
proceeds very gradually and is complete after I hr. at ITjO The product is exhaustively 
extd. with HtiO and the ext. thoroughly shaken with cold coned, KiCOs, freed from 
any excess of I with a little NaoSO^ dried and distd. In this way glutaric acid gives 
30% -y-butyrolactonc, 1 j. 20^-3“; from CMej(CH2CO;H)2 was obtained, besides 35*4- 
of the acid recovered from the alk. sola., 10%^ of 0, ^-dimethyl-', -butyrotadone, cryst. 
mass, m. 55-7^, b. volatile with steam. pt-Hthylglutarir acid yields a -ca prolac- 

tone, b. 215“4)’, identified by conversion into the Ba salt of the HO acid, which is easily 
sol. in abs. ale., and by its oxidation to (CHiCOiH);. CHilCHlUCOiH)! gives a-eikyl- 
-,-caprotaclnne, b. 2.31-.‘r, Chas. A. Ropili.er 

The formation of lactic acid from sugars. Valhuk. Bnti. set. pharmacol. 28, 
2.52-8(1921). — An attempt to give a theoretical explanation of the formation of JMactic 
acid on the breaking up of various sugars, and why t lie re can be no rigid relation betw-een 
the structure of the lactic acid obtained and the optical rotation of the sugar from which 
it is derived F. S. HaWMETT 

Preparation of galactose. F. F. Ceahk. U, S. Bur. Stand.ards. J. Biol Chem 47, 
1-2(1921).— Dissolve l.'/H) g. lactose in aniixt. of .37.50 cc. H^O and 75 g. coned. HjSOe 
Bring to a boil and simmer for 2 hrs. Add a thin paste of BaC04 until the liquid is 
neutral to Congo paper. Allow to si ttle overnight and draw oflf the supernatant liqnitl. 
Filter this through a layer of active C on a paper in a Buchner funnel and then transfer 
the ppt. to the filter. Drain thoroughly .ind vta.sh writh a little HjO. Concentrate under 
diminished pressure to a wt. of Ifi.V) g. fn « l.r>12() to 1.512.5). Warm to 00-70®. .add 
250 cc. EtOH and mix thoroughly. Rinse into a beaker with 500 cc, MeOH, seed with 
galactose, and allow' to cryst. for 4 days. Filter, wash with McOH, 85% EtOH and 
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finally with 95% EtOH. Yield, 27% of lactose taken. To purify, dissolve .in 3 parts 
H^O, add a few cc. HOAc, and concentrate under diminished pressure to 75% solids, 
warm to 69-70®, transfer to a beaker and add 95% HtOH to satn, Let stand over- 
night, filter, wash and dry. Yield, 82-83% of crude sugar. 1. GREENWAtD 

Polysaccharides. HI, Cellulose. P. Karrbk and Pr, Widmer. Univ. Zurich. 
Helvetica Ckim. Acta 4, 174-84(1921), — 5 g, each of cellulose (A), cellobiose (B), 
methylcelloside (C), acetylcellulose (D), acetylcellobiose (E), and acetylmethylcello- 
side (F) were heated to 105® with 20 cc, Ac;jO and 2.66 cc. coned, H 2 SOi, kept at this temp. 
0.5 min,, and quickly poured into HjO; the amt of recrystd. (E) found in each case 
was: for A, 14% of the theory, for B 15.3%, C 28%, E 31%. It thus appears that in 
this reaction, which has often been used as a basis for deductions as to the structure of 
A, about 70% of the E is lost, so that this much must also disappear in the acetolysis of A 
itself. Therefore the 14% E found in the case of A only represents about 30% of the 
B complex in A> which must therefore contain at least .50% B complexes. This value 
is probably minimal, since under the conditions used the hydrolysis was not complete 
and dextrins were formed, but no data are at hand to indicate that A consists of 100% 
B complexes. It thus appears that Hess’ formula for A (C. A 15, 1619) allowing for 
only 33% B is not valid. Held 1 min. at 105® under otherwise the same conditions 
D is more stable, yielding only 8 . 6 % of the theory of E and much dextrin; at 110® for 
I min. the max. yield of 10.3% was obtained; at 120® hydrolysis was complete 
but only 7% E was formed. Under these conditions A yielded 8 %, and in the case of 
E itself all but 18% was destroyed. These figures also point to a content of 50% B 
in A. Attempts were made to det. the structure of B through methylation and subse- 
quent hydrolysis, but in weakly alk. solns. methylation was incomplete, while in strong 
alkali partial hydrolysis and decojnpn. occurred. Good yields were, however, obtained 
from C. 50 g. P were shaken at room tcm]). with ISO g. cryst. Ba(OH )2 and 3 1. 
until dissolved, let stand 12 hrs., and the Ba^'’ pptd. with just enough HjSOj. The 
filtrate was coned, to 300 cc, at 50® in vacuo, treated with stirring with 100 cc. 30% 
NaOH and 37 cc. MciSO*. gradually heated to boiling, cooled, and the process repeated 
8 times. After filtering off the Na 2 S 04 and extg. wth CHCh the ext. was dried with 
CaCl, and coned., 30 g. oil bi 223-4® being obtained. The cr^^stals which sepd. on cool- 
ing were sucked off and recrystd. 3 limes from Et:0. yielding hexamethylmcthykelloside 
(G), m, 83^®, (a]o in H.O. -7.73°. The oily fraction probably contains isomers, as 
it also goes over completely into H (below). 17 g. G, crude or purified, boiled 2 days 
with 100 g. Mel and 40 g. Ag^O. filtered, the residue extd. with CHCh, and the Mel 
and CHCh distd. off. gave heptamethyl-^-nielhylcelhside, needles from EtjO, m. 86 ®, 
-15.91® in H^O; boiled 2 hrs. with 5% aq. HCI it yielded, after fractional disto. 
in a high vacuum and subsequent fractionation of the portion bo. 3 110-25® from Ugroin, 
tetramethylglucose. needles from EtjO, m. 94®, not 89®, initial [a] o 101 , final 83 , The 
fractions representing trimethylglucose could not be made to cryst. IV. Structure of 
potatostarch. P.Karrer andC.Nageu- 4, 1 . 85-202 (1921). -10 g. potato starch 
(A) (purified according to Malfitano) were dissolved in 300 g. H^O in an autoclave at 130 
and the filtered soln. stirred at 43-5® with 28 g. McI and 64 g. AgA raising the temp, 
to 65® for 15 min. after most of the Mel is used up, cooling again to 40®. repeating the 
process twice, and finally heating 2 hrs, at 65®. After filtering and extg. the ppt. with 
150 cc. HjO at the b. p., coneg. to the original vol., repeating the whole methylation 
process, boneblacking, and coneg, to drynes.s in vacuo the residue was pulverized, 
with ale. and EtA, and dried at 100® i« vacuo over PAi 5 g. were obtained. The 
content was 4.1%, MeO 17.8%, (calcd. for (CsHA^.OMe)! 17-6%), iflol- 
in PhOH, 1259, in HA, 508. the low value possibly being due to the ash, gives a violct-red 
color with 1. A parallel expt. in which A was heated with HA and AgA alone at 100 
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showed no hydrolytic action, A more highly methylated product obtained with 
Me)S04 and Ba(OH)] (cf. Pringsheim, C.A.9f 2544) or NaOH. 10 g. A were shaken on 
the HjO bath with 800 cc. H^O until free from lumps, treated with stirring with 330 g. 
crystd. Ba(OH)2 m 800 cc. H;0, heated to boiling, and then 126 g. MciSO* allowed to drip 
in, with stirring. After 1 br.'s boiling the treatment with Ba(OH)j and MeiSO* was 
repeated and the mixt. then boiled and stirred 1 day to convert as much 
BaMe3(SO0j as possible into BaS04, replacing the evapd. HjO from time to time and 
making sure that the reaction remained alk. The BaSO* was filtered off, rubbed to a 
paste with 800 cc. H:0, and this neutralized exactly in order to destroy the excess of 
Ba(OH)j and free any A held by this. After filtering again and washing with hot HjO 
the combined filtrates were again methylated as before, finally boiling for 2-3 days, filter- 
ing, neutralizing exactly with HiSO^, filtering again, concg. to dryness at 30-40“, and 
extg. twice with 100 cc. CHClj. The ext. was dried, coned, dry in vacuo, and the 
residue pulverized and dried at 100® in vacuo. The yield was 4.5 g.; the product con- 
tained but 0.4% ash and the MeO content agreed with C^HgOaCOMe)*, gave a red-brown 
color with excess of Isoln., mol. wt. of different prepns. in HjO, 988-1026; in CHBri 1689; 
aq. solas showed the Tyndall phenomenon and colloid particles under the ultraraicroscope, 
but could be filtered through a De Haen membrane filter (pores 20 un), otdv a small 
portion remaining on the filter. The filtrate no longer contained colloidal particles and 
couJd be dried in vacuo and redissolved in HjO to form optically empty solns., but if such 
an aq. or CHBri soln. is frozen or warmed it again becomes turbid, (aln varied from 
190® to 202 ® in H2O, and the filtered and unftltered prepns. showed essentially the same 
consts., indicating that the colloidal particles were methylated to the same extent, 
Diastase, ptyalin, and B. tnacerans did not break down the compd., nor did migration 
to either electrode take place at 60 volts. Boiling with Mel and AgiO raised the MeO 
content only slightly. Control expts. showed that boiling A 2 days with Ba(OH)i soln. 
had no hydrolytic effect. WTien 10 g. A was dissolved in 2^50 cc. HjO at 130® and meth- 
ylated with 45 g. NaOH in 50 cc. HiO and 63 g. Me:S04, and the process repeated, the 
methylostarch so obtained was similar to that formed by the Ba(OH)5 process, but had 
the max. MeO content, 35.5%, mol. wt. in HjO, 1830, sol. in cold HjO, but seps. partially 
on boiling, redissolving on cooling, thus showing somewhat more pronounced colloidal 
properties, which were also confirmed by ultra filtration expts. It is believed that the 
above results are best explained by assuming as an intermediate stage between the starch 
crystal and the ultimate "starch molecule" a so-called "associated starch," and that A 
itself is built up from the ultimate "starch molecules" by a process of association. Thi* 
ready tendency of the ultrafiltered solns. again to form colloidal particles, especially in 
CHCh and CHBrj, which favor polymerization of HO-containing substances, tin- 
differing mol. wts. of the different prepns., and the analogous results obtained by Schard- 
inger in the degradation of A by B. tnacerans, are all believed to point in the same 
direction. It is believed that A contains not more than 6 glucose mots, combined by 
primary valencies, and that it niav bi* represented bv some such formula a*' 

(aix^l'>r!).C!h0f>r'CHal CH. CH. CH(CS) Cklon) CH. oh) or 


fcf. Prragsbelni'and Eissler, C. ^ . 8, 118 ;, The general thought is expressed that A and 
other sttnilar polv^ccharides are polymers of anhydfti sugars which aw compoasd 
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a few moaosaccharides. The non*reducing dextrins would thus be poly^cduuides 
whose degree of dissociation is less than that of the starting material, but in which the 
primary valendes of the source are still intact, dissolution of these being evidenced by- 
appearance of reducing power. Certain objections of Hess (C A . 15, 751) are answered. 

V. Methylation of inulin, P. Karrer and Lina Lang. Ibid 249-56.— Results 
differing somewhat from those of Irvine and Steele (C A . 15, 1017} were obtained. After 
inuHn (A) was found to be unaffected by heat mg with KOH of the conen. 
used, 10 g. in a little HfO were treated in the course of 2 days with 9 portions of 2S g. 
KOH in 30% soln. and 25 g. Me 2 S 04 , stirring, and keeping at 70 letting the temp, 
drop to 30® only when adding a portion of MejSOi, The methylinulin (B) which 
sep 9 ^ during the reaction is redissolved in H 2 O and again added to the mixt., sepg. very 
6 nely divided. After shaking out with CHCla the ext. is dried and coned, in vacuo, 
taken up in EttO, filtered, and the ext. again evapd., leaving the B as a colorless, amor- 
phous, pulverizable mass containing 0.1% ash, 39.2% MeO (corresponding to 2.5 MeO 
to each CiHwOt complex), [alo -43.2'' in After filtration through an ultrafilter, 

conen. to dryness in vacuo, during which process it again became turbid, B showed 
a MeO content of 39.4%, !«] -41. 2^ and a mol. wt. of 1711, 3 g. B heated w'ith 100 g. 
Mel and 75 g. AgtO for 8 days ga^’e a trimeihyUnulin which w'as not d-rotatory nor oily 
like Land product, but m. 102-7'’ and show's [a] d - 42.7'’ in CHCL, mol, wt. in 
PhOH, 1892, less sol. in H 2 O than B. The structure of A is explained on the same basis a,s 
that of starch, the ultimate mol. being possibly an anhydrofructose. It is not believed 
possible that more than 8-10 fructose mols. can be in combination by primary valencies 
on the basis of the above mol. wt, detns. M. Heidelberger 

Glucosides. IX. P. K.arrer ct al. fltiiYlioi Cln'm. Aiia 4, 13(M8Q92l}. — K. 
has shown (C. A. 13, 1841; 14, 742, 1972) that BrCeHrOiAc^ (A) reacts wdth the Ag 
salts of a- or o-HO and o-NHj acids to form both acetylated glucosides and glucose 
esters, indicating that the Ag is bound to both the CO;H and the OH or XH;? groups by 
prindpal and secondary valences. On this assumption, tn- and />-HOC 6 H 4 CO;Ag should 
yield tetraacetylglucose esters but noglucosidc, since the more distant OH groups would 
exercize no appreciable effect on the Ag atom. By boiling 25 g. of ^-HOCeHiCOiAg 
with 41 g. of A in 200 cc. of C^Hs for 1.5 mins, and filtering while hot ietracetyl^lucose 
p-hydr<n^dmsoate crystd. from the filtrate on cooling, m. 197 ^ [a}"":? —29.76°, On extg. 
the filtrate with dil. NH 3 and acidifying, a white cryst. ppt w-as formed, identical with 
the above compd. No glucoside wns found. Similarly, iettaacclylilucase m-hydroxy- 
bensoate was prepd., white needles from EtOH, m. 147®, lalt? —26.61“. The combina- 
tion between Ag and S in HSCHaCOjAg was apparently too firm, as no reaction with A 
took place. Instead of using the Ag salt, 17 g, of A in 25 cc. of abs. MeOH were mixed 
with 2 g. of K in 25 cc. of MeOH, to which 7 g. of HSCH-CO^Et had been added. KBr 
was pptd. and removed after 2 hrs. and the filtrate evapd. in vaaw at 30-40° to remove 
MeOH. The resinous residue was digested with Ac^O and .AcOXa to restore any Ac 
group split off, treated with cold H;0 to destroy Ac;0, dissolved in LtjO, the soln. evapd., 
and the crude product cxtcl. with hot ILO. On cooling, long needles of ethyl ji-Ulraaceiyl- 
i-glucosidoothioglycolak formed, sol. in EtOH, Ht:0, CXHe, m, 63°,^[a]D -58.52^, 
Satd. Ba(OH), converted it into li^d-^lucosidothw^lycolic add, in. 148-50°. -66.19°. 

From 20 g, of 2,5-H0(Me0)C,H3C03Ag and 30 g. of A in 250 cc. of boiling C 7 H,, AgBr 
was pptd. and removed, and the CtH* soln. extd. repeatedly with 50-cc. portions of 
1 ; 40 NH|. The latter was acidified with HCL after filtering, giving a white cryst. ppt. 
of/S-tetracetyl-d-gluco8ido-5-m€thoxygentisinicacid (B), needles from EtOH, m. 172-4 , 
[t*?S -32. 13 From the CrH* after the NHi extns, tdracetyklucose s-mcthoxygentistHak 

crystd. on evapo., needles from EtOH, m. 163®. (al’o —lO 2° Cold 
sapond. B to 0 *d^^lu(osido-t;^metkflxygenhd'nk arid (C), fine needles from EtOH, m 
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166°, [a]^ —39.62°, easily sol. in HjO, insol. in EtjO. Methyl ester of C, by the action 
of CHjN^ in EtjO on C in coned. EtOH soln., m. 83°, fal^n —48.52°. The above method 
applied to 13 g. of Ag p-methylmandelate and 25 g. of A in 125 g. of CtHs gave 16 g. 
of dl’tetraacetylglucose p-methylmandelate, snow-white needles, m. 155°, while the NHj 
extns. yielded 5 g. of ^-d-Utraacetylglucosido^p-melkylmandelic acid, small felt-like needles, 
m. 149-50°. By the action of KCN and coned. HCl on 50 g. of o-CICaHiCHO at 0°, 55 g. 
of o-chlorobenzaldehyde cyanohydrin were obtained, and converted into o-chloromandelic 
acid by sapong. w'ith coned. HCl. Unchanged aldehyde was sepd. by extg. the crude 
product with 10% NaOH, acidifying and crystg. the acid from CeHe, the yield being 
18 g., m. 84-5 °. The acid was dissolved in EtOH, treated with the equiv. amt. of AgNO* 
in HjO, and NHiOH added from a buret, giving silver o-chloromandelate. From 15.6 g. of 
the latter, rubbed in a mortar with A and heated with 100 cc. of C 7 H 8 , AgBr waspptd. 
and removed, and the C 7 H 8 sola, extd. with 0.5% NH 4 OH as above, etc., giving S-d- 
Utraacetylglucosido-o-chloromandelic acid, small white needles from dil. EtOH, m. 182°. 
Similarly, 8 g. of Ag orselUnatc with the equiv. amt. of A gave tetraacetylglucose orsellinate, 
m. 1 53 °, [a ] o — 41 .75°. Ag quinolcarboxylate (Ag gentisinate) and A yielded tetraacetyl- 
glucose quinolcarboxylate, white needles from EtOH. m. 185°, [alu —39.82°. Five g. 
of Ag mandelate and 13.5 g. of acetobroraomaltose in 100 cc. of boiling CtHj gave a 
small yield of keptaacetylmoltosido-dl-mandelic acid, which could not be obtained cryst., m. 
65-85°, insol. in H 2 O, easily sol. in EtOH. Polarization in CHCU gave varying results, 
la] D 9-35°. This compd. agrees rather closely with acetylamygdalic acid in m. p. and 
[a], but is entirely different from acetylcellosidomandelic acid, which is cryst., m., 179- 
82°, [a] D —44°. These facts furnish additional evidence that the sugar of amygdalin 
is not a ccllobiose, but is probably maltose or isomaltose. A study of the influence of 
various salts, etc., on the rotation of glucosides showed that in 2 % soln. salicin was 
affected by lEBOj, KajBA and NaOH, but not by NaCl, KCl. KHCoO^, KNQ,, Ca- 
CI 2 , or H 2 C;Oi. Amygdalin was affected by Na^B^O;, which caused mutarotation, 
and by NaOH. Meuthyl a-glucosidc was not affected by any of the above in 0.5 % 
EtOH soln. or in 0.5% glycerol soln. M, R. Schmidt 

Synthesis of humins and humic acids. J, M.-vrcusson. Ber, 54B, 542-5(1921); 
cf. Eller and Koch. C. .1. 15, 83. — E. and K , who report the synthesis of humic acids 
by the oxidation of phenols with atm. O or KjSjOs in alk. soln., apparently overlooked 
M.’s syntheses starting from furan aldeh>dcs (C. A. 13, 2751) and from pyroraucic acid 
(Ckem. Ztg. 44, 44(1920)). The product obtained from the latter by heating in a sealed 
tube with HCl at 130° contains 75.1% C. 5.0%. IE 1*4% Cl and 18,5% O, which repre- 
sents a considerable increase in C and decrease in O as compared with pyromucic acid 
and cannot be due merely to anhydride or ketone formation. To obtain more lucid 
results further expts. were carricrl out with furan, the mother substance of pyromucic 
acid. The product obtained from furan with coned. HCl was light brown, infusible, 
converted by fused KOH into humic acid and contained 65. .5% C. 5,2% H, 0.7% Cl 
and 28.6% 0; the Cl could not be removed by brnling with 11,0 or aic. or by treatment 
with alkalies or NIEOH. As furan conLiins 70.6^: r C. 5.9% H and 23.5% 0 it Is evi- 
dent that the ring had been rui>turcd. By the addition of 1 mol. HjO furan is con- 
verted into (CHiCHOH),; this is unstable tinder the conditions of the expt. and re- 
arranges into (CHjCHOt, which is pidyrnerized (resinifled), with loss of 11,0, by the HCl- 
Two mols. of the aldehyde, by the toss of 1 mol. HjO, would yield a substance with 62.3% 
C, 6.5% H and 31.2% 0, which is approx, the compn. of the resin obtained from furan 
with HCl. As far as can he judged from the data at hand, 2 mols. of the aldehyde undergo 
an aldol condensation to I which, by Khs of I mol. H/). forms a p^rt-di furan (11) and 
this, as the result of the presence of the two aldehyde grouf>s, simultaneously polymerizes, 
the polymer being the simplest representative of the htmiins If furfural i.s taken in- 
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stead of furaa. as the starting^ material, 2 mols. of HjO are taken up under the influeuce 
of the HCl, the CHO group being split off as HCO 2 H and the ring being ruptured and 
again forming (CHjCHO)^ The formation of natural humins may be considered as 
being brought about by the cellulose being hydrolyzed to levuiose, which then gives 
levulinic acid and hydroxymethyl furfural As pointed out by E. and K. there exists a 
whole series of different humic acids: to det, whether those obtained from phenols are 
identical with the natural acids will require further study. Unlike most aromatic 
corapds., the natural humic acids yield neither SOaH acids with H 2 SO 4 nor NO2 derivs. 
with HNO»; H 2 SO 4 , both hot and cold, gives HjO-insoI. addition products very stable 
towards NaOH and giving H 2 SO 4 when heated with H 2 O or HCl, and the products 
(containing 4-5% N) obtained with IINOa cannot be reduced and on heating with HCl 
under pressure lose part of their N. On the basis of their synthesis from phenols, E. 
and K. conclude that the acid properties of the humic acids are to be ascribed to phenolic 
HO groups, but M. has found that the natural acids are easily, although not quant., 
esterified by 3% ale. HCl and that on cautious heating at 250°, e. g., in the presence of 
superheated steam, they split off, together with HjO, considerable CO 2 and become 
insol, in NH 4 OH, indicating the presence of CO^H groups. The humic acids form the 
link between cellulose and lignite, the residue obtained by heating the acids at 250'* 
having in general the same properties as the chief constituent of lignite. 

CHi CH, CHi CHj 

II II 

HCOHHOCH CH. 0. CH 



OHC CHO 
I 


CH- CH 


OHC CHO 
II 


Chas. a. R0UIL1.ER 

Cyclic arsenic compounds of the aromatic series. Hrikrich Wielaxd and 
WiLHULM Kheinheimer. Berlin and Munich, An?t. 423, 1'3S(I021 ). — Phenarsasifte 
chloride (I) (Ger, pat, 281,949), prepd, by heating 181 g. AsCb and 169 g. PhjNH on 
the sand bath for 4 hrs. or till the temp, reaches 210“ and then adding 1 1. boiling 
C 6 H 4 Me 2 , yellow needles from CsH^Mea or AcOH, in. 193°. The green color of the 
crude product is due to an impurity. It sublimes in vacuum. Coned. H;S 04 gives 
a dark red soln., from w'hich HjO ppts. the orange yellow sulfak. 


AsCl 

NH 

I 


N 

ir 


Phemrsazine oxide (A), CjiHisONjAS;, obtained by the action of aq. alkali upon an 
MeiCO soln. of I, leaflets from PhNOj or CsHiN, m. above 350°. Pkettylarsazine rtiethyl 
(B). CuHijONAs, from I by the action of an excess of MeONa. long needles from 
MeOH, m. 194°, Boiling with alkali or H^O gives A, which, boiled with McOH, again 
Sives B. Acetate (C), by dissolving A, or B in AcOH, greenish, shimmering leaflet.s, m. 
223-4°, Phemrsazine sulfide, CjiHuNjAsjS, by satg. a boiling MeOH soln. of A or B 
''dth HjS, fine yellowish needles or leaflets from CfHe-Me:CO, m, 262°. Boiling 
with high'boiling solvents causes the evolution of H-Sand the formation of n. When 
A is boiled with carefully dried CtH^N, MeiNPh. or CnHnN. an orange-yellow compd. is 
formed, which analyzes for triphtitylafsnzine chhfide, NH(CfH,’^AsX(CsH^bAs^*- 
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(CiHilltAsCl, m. 260-3^. With CtH|N contaimng some U|0, this yields A. If NH« 
is pes^ into a soln. of I in dry CtHiMet, triphenyhrsazine amine, [HN(C|H 4 )sAs]iH. 
results* m, 29&-300® (decompn.), and gives C with boiling AcOH. When this is boiled 
in indiffemit solvents or, better* heated in a vacuum at 200^00® pJunarsasine (U) 
is formed; this is not pure and II is best prepd. by beating B in MeNPhs. After the 
MeOH has distd. off* dry COi is passed into the soln. and the boiling continued for 1 hr. 
The product is carefully washed with dry Ph 3 NMe«C«He* then with CtHi and finally 
with Et|0 and dried in COj. It (onas orange-red prisms, m. about 310®. The yellow 
soln. is decolorized by shaking with air, forming A. With MeOH this yields B, with 
AcOH C. Coned. HjSO* gives the orange-yellow sulfate. Attempts to reduce 1 with 
Zn and AcOH gave a yellow compd,, sensitive to air, which is probably ^ydropbenarsa- 
zine. N~Metkylphtttarsasine chloride, MeN(C*H 4 )iAsC\, is obtained in a small yield 
by heating PhjNMe with AsCb. yellowish green needles from MeOH-CHCb, m. 203®. 
The coned. HtSO* soln, does not have a characteristic color. p,p*-DinitrophenaTsatini 
chloride, CuHi 04 NjCIAs, prepd. by dissolving 10 g. I in 120 cc. AcOH, cooling the soln 
to 20®, and dropping in 4.5 cc. fuming HNO» (temp, carefully controlled), and removing 
the mono-NOj derivs, by digestion with cold MejCO, pale yellow needles, m. above 300® 
The ale. suspension, treated with a few drops of NaOH, is colors! reddish violet because 
of the formation of the qtiinoid (i«-nitro salt. o-Nitrophenarsasine chloride (D), CaHijO 
NiAsCl, obtained by evapg. the MejCO soln. and extg. with CtHi in which the />-deri\ 
is practically insol., and then with Et^O and finally crystg, from C*Hi or AcOH, scarlet- 
red needles, ra. lod®. The p-derivaiive (E), dark, greenish yellow leaflets from .AcOK 
Phenarsazink acid (T), HN(C#H 4 );AsO^H, prepd. by suspending I in AcOH, addiiiK 
a smalt excess of 30% and warming, felt-like needles with 1 AcOH, m. above 300 ^ 
Sodium salt, needles from NaOH. Upon nitration in AcOH (temp, not over 2S“) 
a mixt. of the o- and ^-derivs. results. o-Nitrophenarsasinic acid (G), 
purified by extg. the mixed Na salt with 50% AcOH, pale yellow needles with 1 HjO 
from dil. AcOH, or with 1 AcOH from glacial AcOH. Sodium sail, brownish yellow 
needles from HtO, The p^rivative is fonned in only small amts., and is best obtained 
by oxidation of £ with H^Oj in AcOH ; the Na salt is brick-red in soln., from which further 
alkali ppU. the quinoid aW-nitro salt In glistening bronze needles. G was also prepd 
by the oxidation of D. When I or P is added to warm coned. HNOi (d. I 14) and the 
soln. raised nearly to the b, p,, p,p’-dinitrophenarsatinic acid is formed, also by oxidizing 
the chloride \xnth WSh, pale yellow needles from AcOH. The qninoid Na salt err-sts. 
in glistening bronze leaflets; the mono-Na salt forms fine yellow needles, and may lx 
prepd. by dissolving the acid in Na;CO> or by the action of CO; on the ar»-salt. G, 
reduced by Fe(OH)i (10 g. acid in 200 cc. .V NaOH. added to the Pe(OH)i from .5*^ g 
FeClj and 150 cc. 5 N NaOH] gives o-aminophenarsazinic acid, CijHuOiN?As, isuhled 
by neutralizing the filtrate with HCI and adding AcONa, needles with 1 EtOH from ale 
Hydrochloride, needles. p-Aminophenarsatinic acid, CuHuO-NiAs; the alk. soln 
becomes \dolet on exposure to air. FeClj gives a brick -red soln., which dcpidts an 
amorphous red dye; CrO» gives a blue color and then a greenish black ppt. Sodiur. 
saU, glistening browm lamellas. Chloride, best prepd. by the reduction of the 
with SOi in coned. HCI containing a little KT, isolated as the hydrochloride, CkIU N'A- 
-As, yellowish green, which gix’cs a colorless soln. in HiO (salt of the aminophenarsazine 
oxide) ; excess of conrd. HCI changes this to the chloride. The HO salt is a very good 
throat irritant, p,p’ -DiaminophenarsatinU acid, isolated as the dihydrochloridc , CuHr 
0»N>As.2HCI, leaflets. This is characterized by the intense color obtuned when is 
added to the alk. soln. FeCU produces a deep blue followed by a violet color, and then 
a dark red oxidation product. m-Aminodipkenylamine, CiiHuNj, prepd. by the reduc* 
tion of 3.^, r w-O.NC 4H,NHC.H. in ino er hot ale with 300 rc. coned HCI 
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Sn, loag leaflets grouped into stars from hot HjO, m. 76-7®. 5 g,, heated wdth 8 g. 
AsCli at 140-70* for 5 hrs., gave m-aminophinarsazine chloride, isolated as the hydro- 
chloride, CijHwNj.\sClHCl, yellomsh green leaflets. NajCOi gives the oxide. AgzO 
does not attack the CjHjN soln. Oxidized with HiOj in 0.1 N NaOH, m-aminophenarsa- 
zinic acid is formed, rhombic prisms ; hydrochloride, prisms, A rsanthrenic acid {biphenyl- 
ette-O-diarsinic acid) H0iAs(C«Hi)iA&02H, is formed by oxidizing the dichloride (see 
Kalb, following abstr,) with 10 parts warm HNOi (d. 1.38} until the evolution of NOj 
gases ceases. It forms long prisms, m. above 360®. It is very resistant to substitu- 
tion. Nitrodiphenylarsinic-a-arsinic acid, ChHuOtNAs!, by the action of 200 cc. fuming 
HNOi, 150 cc. coned. H2SO4 and 100 cc. 20% oleum upon 20 g. of HOjAsPhCsHiAsOjHs 
(see Kalb) at a)* and crystg. from 5 N HNO» or 60% AcOH; this is reduced by Fe{OH)j 
in NaOH, giving m-aminodiphenylarsinic-o-arsinic acid, Ci2HisOjNAs!, fine, pale rose 
needles; upon further reduction in coned. HCl with SO2 at 60-70* m-aminoarsanthrene 
dichloride hydrochloride is obtained as amorphous flakes. NajCOj gives the colorless 
oxide, which is oxidized to m-aminoarsanthrenic acid, Ci2Hn04NAs:, by H;Oj, needles. 
m,in'-Diaminodiph€nylarsinic acid, CijHuOjNiAs, by the reduction of H0iAs(C4HiN02)! 
\rith Ke(OH)s and NaOH, pale reddish leaflets. If Fe powder is used to reduce the 
di'NOj acid, the insol. oxide is obtained, which, with HCl, gives the arsinic chloride 
dihydrocUoride, Ci2Hi!N2AsC1.2 HCl, felt-like needles. This di-NH; acid does not react 
with AsCIr. C. J. WfiST 

Arsanthrene (diphenylenediarsine), K.\i.b. .!»«. 423, 39-75(1921); 

cf. Wieland and Rheinheimer, preceding abstr. — o-OjNQHiAsOsHs is conveniently 
prepd. in 90% yield by adding to the diazo soln. from 138 g. o-OiNC^HiNHj a mixt. 
of 120 g. AstOj in 240 cc. 5 jV NaOH and 220 g. crystd. NaaCOj in 700 cc, HjO, using 
as a catalyzer 30 cc, 10% CuSO^. Without filtering this is coned, to 2 1. neutralized 
with coned. HCl, and filtered. Further acid addition ppts. the acid. (j-HjNCeHiAsOjHj 
(A) is obtained by adding 100 g. of the NO2 acid to 150 g. Fe powder, 10 g. FeCh and 

1.5 I, HA which has been wanned 0.6 hr. at 60-70“. The yield is 80%. Diphenylar- 
sinic o~arsonic acid (B), HOjAsPhCiH^AsOiH*, is prepd. by diazotizing 109 g. A in 1 1. 
HiO and 125 g. coned. HCl at -8“ with 35 g. solid NaNOj and addinga soln. of PhAsONa 
(135 g. PhAsCW shaken with 480 cc. ice-cold 5 N NaOH and then adding 400 cc. N 
NajCOj) together with the diazo soln. to 2 1. tee H3O, After 12 hrs. the mixt. is filtered, 
the filtrate dild. with 2 I. HjO. heated to boiling and the acid pptd. by careful addition 
of coned. HQ, and the sola, filtered hot. The product is then fractionally pptd. by 
dissolving in 10 I. HtO containing NaiCOi and acidifying with AcOH. The first ppt. 
is azoberuiene-o,o‘-diarsinU acid, CijHiANsAsi (about 2%), further purified by pptg. 
from a hot alk. soln. with AcOH, )rellow or orange-yellow needles, m. 272*. The filtrate 
is now acidified with HQ. B crysts. as long, 4-sided microleaflets, m. 350 “ (decompn.) . 
Barium salt— Copper salt, insol. in HjO and dil. AcOH. o-Nilrodiphenylarsinic acid, 
02NC«H*As(OjH)Ph, from the diazo soln. from 138 g. o-OsNC^H^NH* treated with 560 
cc. 5 N NaOH and the soln. of 223 g. PhAsC!, in 800 cc. 5 *V NaOH, poured simultane- 
ously into 1500 cc. ice HA, pule yellow rhomboids from HiO, m. 1 97-8 Upon reduction 
with Fe powder as above, o-antinodiphenylarsinic acid results, cryst. powder (plates), 
ra. 129-30* to a turbid fluid, clears 135”. When 14 g. are diazotized and treated with 

7.5 g, AsA in 16 oc. 5 N NaOH and 50 cc. NajCO,. B is formed in a 26% yield. _ 60 

g. B dissolved by boiling in 600 cc. coned. HCl, treated with SOj gas (0.2 g. KI in little 
water added after some time) gives 11-30 g. arsanthrene chloride (C), CijHsCljAsj, puri- 
fied first by distn. (from PhAsQ*) and by crystn. from hot C«He or CHCb (from D). 
cm.-long spears, m. 182-^*, easily hydrolyzed by HjO or EtOH. The impurity (D) 
is diphenylarsine chloride-cHtrsine dichloride, C„H»CUAsi, found in the mother-Uquor ol 
C, fine needles from EtA ni 153-5*. .4 rsanihrene oxide CnH^O.As-, re^iults when 
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C is shaken with excess NajCOjand EtjO for several hrs. and crysts. from ale. in 4-sided 
leaflets or may be sublimed, m. 196°. It is insol. in NaOH. EtiO-HCl gives C. 

j ^ ) 

Arsanthrene, As-.(C6H4)i;As, may be prepd. from C by the action of Zn and HCl 
or by boiling E with PhNHNH^ in ale,, small orange-yellow rhombic leaflets, which 
change to orange-red at 170°, to greenish yellow at 290° and m. about 340“. Heated 
in the air (test-tube) it is slowly oxidized. Attempts to synthesize C by the action 
of Na upon BrCeH4AsCl2 failed, as did those from CcHjBr;, AsCU and Na. <j-J3romo- 
phenylar sonic acid, BrCgHiAsO^Hj, from diazotized o^-BrCeHiNHs and NajAsCs, leaflets. 
Reduced with SO2 in coned, HCl, o-hromophenylarsine dkhioride results, thick prisms 
from petrol, ether, m, 63°, bu 158°. o~AminophenyUirsinic oxide, HjNCjHiAsO, powder, 
sol. in NaOH and dil. acids. Its diazo soln. proved to be very unstable and evolved 
N, giving not the expected arsanthrenic acid, but the o-HO acid in the form of o-hydroxy- 
phenyhrsinic oxide anhydride, (1) or (II), in, 177'". With HCl this yields 0-hydroxy- 
phenylarsine dickloride, CgHjOCbAs, large, flat, pale yellow columns, ni. 81-2°, ivhicli 
gradually decomps., so that after G days it 

r O 0 As .AsCl 

C,H.<)[ [ C4i/\ yc,n, QH./ )>0 

L AsJ = 

I II HI 

m. 74-80°, It is easily hydrolyzed by H;0. The 3rd expt. was the attempted con- 
densation of C6H4 {AsC 1 j>; with CfHo and AICI3. o^Phenylcneduirsink acid, CeHvCcAs.. 
was prepd. from o-HA'CcHi.AsO.H; and NajAsOj, microneedles with i HjO, does not 
ra. o60°. As a by-product, o-HOCcHiAsOjHi was obtained. In attempting to prep, 
the tetrachloride, the acid was treated with SO2 in coned. HCl. but the resulting product 
was o-phenylenediarsinic oxychloride, CcH^OCb.^Sj (HI), 4 -sided plates, m. 148°. The 
above expt. was then abandoned. C, J. West 

The influence of substitution in the components upon the equilibria b bmary 
solutions. XXVn. The bmary systems of m- and /j-aminophenols with phenols 
and nitro compounds. Robert Krem.\nn. Eobert Lurfer and Othmar Zawodsky 
Univ. Graz. Monalsh. 41 , 499-542(1921) ; cf, C. .4. 14 , 3408.— PhOH and w-H.NCr 
H4OH form an equimol. compd. at 76 and 46.7% PhOH, which forms an eutectic with 
PhOH at 15° and 69% PhOH, and with m-HnNCHHOH at 75° and 44% PhOH. Tlu 
equimol. compd. for p-MeC4H4NHs and d‘CioH70H is at 43% p-MeCflH4NHj and 81.2 ; 
the eutectic with ^-CjoHtOH is at 78° and 34% ^MeC6H4NH2, while that with />- 
MeCfHiNHa is at 38,5° and 88% p-MeCsH4NH2. PhNHj and ^-CioHtOH show a 
max. point in the curve at 82.2° and 39.2% PhNHi; the eutectic with /S-CiuHtOH i?' 
at 80.5° and 30% PhNH:, that with PhNH^ at -7° and 967o PhNIH. In the case of 
a-CioHiOH and PhNH;, the max. at 32° corresponds to an equimol. mixt. (A) while 
the one at 28° corresponds to 2 mols. PhNlI^ and I mol. a-CioHvOH (B). The eutectic 
points are; A and a-CioHTOH, 31.5° and 36,5% PhNHj; A and B at 26.5° and 51. 5% 
PhNHj; B and PhNHj, - 14°. and 89% PhNH:. fl-CioH70H and w-HjNC«H40H form 
an equimol. mixl. at about 57% d-C!oH70H, Us eutectic with d'CioHrOH lies at 06 
and 74% ^-CidHtOH. with m-HiNC6H40H at 97.5° and 41.5% fl-CioHTOH. In the 
case of a-CiolbOH there is I eutectic at 69° and 70% a-CtolbOH. Two dihydrox\- 
benzenes give simple eutectics; m-H3NC*H40H-(7’C6Hs(0H)i, 66° and 54% CjHifOH}. 
w-HiNC*H«OH-m-C«H4(OH),, 62° and 55% C,H,(OH)s, 

C*H,(OH)i, 77 ° and 48%, C^HnfOH),. m-HjNCJUOH and p-CJUfOH), form an eutec- 
tic at 22% C«H4(0H)2 and 104.5°, but there is a 2nd point of transformation at 107 
and 42% CHbfOH):, corresponding about to 3 H-NCnHiOH and 2 
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w^-HsNCeH^OH and o-O^NCgH^OH form an eutectic at 43.5® and 98% o-02NCflH40H; 
with the eutectic is at 66® and 66% m-02NC6H40H. In the case of 

p-OjNCgHiOH an equimol. compd. scps at 85® (56% OzNCgHgOH) which forms an eu- 
tectic with ^-02NC6H40H at 81® and 70% ^>-02NC6H40H, and with m-HjNCgHiOH at 
83'’and51%^02NC«H40H. Theeutectic with o-CflH4(N02)* isat89®and 55% CgHt- 
(NOz)2i with m-C«H4(N02^2, at 74.5 “ and 77% CgH 4(N02)2. In the case of 1,2,4-(02N)2- 
CeHjMe the eutectic is at 65° and 90% (02N)2C«H3Me. ^-H2NQiH40H forms the 
following eutectic mixts. : PhOH, 3 1 ° and 87 % PhOH. a-CioHrOH, 82 ° and 86 % aCu- 
HtOH. ^-CioHtOH, 106 ° and 83% ^-CioHtOH. m-CfiH4(OH}i, 6 1° and 75% C«H4(OH)?. 
XXVni. The binary systems of 1,2,4-diaitrophenol with the three isomeric phenyl- 
enediamines. Robert KRE^fAN^^ an^d Othmar Za wodsky. Ibid 543-553; cf. C. A. 
14| 3408. 1,2,4-(02N)2C6H30H (A) and c-C8H4(NH2)2 form an equimol. compd. at 

85° and 62-64% A, which forms an eutectic with A at 8.5,3° and 74% A, and with o- 
CgH4(NH2)2 at r2 and 43% A. The curve of A and ?n-C(!H4(NH2)2 passes through a 
max. at about 100° and 63% of A, which forms an eutectic with A at 53° and 19% A, 
and with m-CBH4(NH2)i at 9 1.5° and 75% A. The curve with ^-C6H4(NH2)2 is more com- 
plicated. The max. point appears to be at 118° and 83-84% A, 3 mots. A and 1 mol, p- 
CeH4(NH2)2. The eutectic of this roinpd. with A is at 107° and 97% A. The diamine 
forms an eutectic at 88.5° and 37.5% A with a compd. of 1 mol. each. If the curve is 
e.vtended beyond the eutectic point at 107°, the compn. indicated seems to be 2 A 
and 1 ^-C6H4(NH2)2. These facts again emphasize the steric hindrance effect of the 
NQj group ortho to the HO -group. C. J. West 

Di- and triphenyhnethane series. I. p-Alkylaminobenzophenones. Jakob 
MeisENHEIMER, Eugen’ vox Budkewicz and Georg KAXA^’0^v. Berlin. Ann, 423, 
75-94(1921). — While 4,4'-tetraalkyldiaminobenzophcnones are easily prepd., the 
unsym. derivs. offer difficulties. Michlcr and Dupertuis {Ber. 9^ 1901), w^ho thought 
they had, "dimethylaminodibenzoylbeiizcnc/’ really had PhNMeBz, and the former 
should be stricken from the literature. Attempts to repeat Fischer’s work {Ber, 10, 958} 
in which he heated MejX^Ph, BzOH and in a tube at 180-200°, were unsuccessful. 
From the present work and that of Neundlingcr (C. A . 9, 2872), it follows that a dimethyl- 
aminobenzophenonc m. 38-9° does not exist, nor does the di-XOj dcriv., m. 142°. 
By the nitration of 7 g. ^Mc2NCsIl4COPh with 50 cc. coned. HXO^, ietraniiromethyl- 
aminobenzopkenone, CnHsiXsOg, m. 175-5.5°, results, pale yellow. If PhXl^IeBz is 
nitrated in a similar way, tdranitrotnelhylafiilinc, m. 128°, is formed. Nitrated with 
coned, H2SO4 and 2 mol. HNOs, a dinitrobenzoylmethylaniline is formed, m. 138° 
(Hess, 136°, Ber. 18, 6S5). The i)r(xluct of the reaction between o-MeoXC6H4iMe, 
BzOH and PjO^ is N-henzoyl-N-mcthyl-o-tolnidinc^ m. 79-80°, and not 3-methyl-4- 
dimcthylamiiiobcnzophenone (Fisclier). The constitution was confirmed by synthesis 
from MeNHChHiMe and BzCl. A bett er method for tlie prepn. of these unsym. compds. 
is the action of acid anilides, tert. anrines and POCb, followed by sapon ., with dil. acids. 
A 70-75% yield of Me2XC«H4Bz and 90% of Et^XCjHjBz were obtained by this method. 
[^fethyl-o4olyhmino] [phenyh'nitno] phvnyhncthune, from 25 g. PhNHBz, 50 g. MejXCs- 
HnMe and 25 g. POCI3 at 160° through the hydrochhrid-c, ni. 250° (decompn.), or nitrale, 
m. 207°, pale yellow, m. 95°. A 00",' yield of P-ACNHCCH4CO2H may be obtained 
hy oxidizing 60 g. p-AcNHC«H4Mc in a large vol. of H2O with 210 g. KMn04 in 3.5 1. 
H2O, added drop-wise during 6 hrs.. and pptg. W’lth HCl. This is best sapoud. with 
7-8 parts half-concd. HCl on the IIjO bath. A 50-60% yield of MejXC6H4C02H can 
be obtained by the use of MciSOi or McI. This acid is more conveniently prepd. by 
the action of COCh upon MejNPh at 69-70°, raising the temp, to S0-1(X)° as the con- 
tents of the flask become thick. Similarly, f!>-Mc2NC<H4CONHPh is more readily 
P^'epd. by the action of COCU upon Me5NC«H4COjH than through the chloride, p- 
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DitikylaminobenzaniUde, prepd, through the chloride, small, glistening scales, or fine 
needles, 'm. 122-3®. 4,4'-Dimethyldi€lhyldiaminobenzophenone (Ger. pat. 44,077), 
from 75 g. MejNCJIiCONHPh. 150 g. Et,NPh and 75 g, POCli, m, 92-4®. PieraU, 
CifHwNtO.CiHsNiOr, large, yellow needles, m. 178.5®. [Methyi-<htolylamino][pkenyl- 
imno]*\p^itntthylarHinophenyl] meihanf, from 5 g. MejNC^HiCONPh, 10 g. 

MesNCJl^Me and 5 g. at 150® for 1.5 hrs., m. 132®. 11. TTnsymmetiica! leaco- 
bases of malachite-greea and crystal^violet aeriea. Jakob Meisbkhbihbr, Eugbn 
voo Budkewicz, Gsobo Kananow and Julius Nerbsheimer. Ibid 95-105. — 
44 '-Dime(hylduthyldiamnobenihydrol, CigHnNiO, by reducing 10 g. MeiNC*H 4 COCfl- 
H 4 NEti in 000 cc. ale. with 140 g. 3% Na^Hg, crystals from CSrgasoUne, m. 61 ®. It is 
very unstable. 4 , 4 ~Dintethyldiethyldiaminotriph€nylmetham, CsiHioNt, from 10 g. 
MeiNC«H 4 Bz, 20 g. EtiNPh and 10 g. POCU on a HjO bath for 5-6 hrs., and warming the 
HCl soln. of the deep green reaction product with Zu dust, making alk. with NaOH, 
removing the EtjNPh with steam, distg. «n vacuo and crystg. from MeOH, bi-i 240®, 
bu-M 280-300®, m. 65-7®. It forms cryst. salts with ZnClt, SnCU and PtCli. 4,4* p 4''- 
Tetraifiethyldipropyltriaminotriphenylmihant, Cg»H)gN|, from 10 g. Michler's ketone. 
20 g. PrjNPh and 10 g. POCU, m. 98®; the yield is better from the benzhydrol and 
PftNPH in dil. AcOH, 4 , 4 ' 4 ''~Tetramthyldieikyltriaminotripkenylmctkan€t CmHuNj, 
needles, m. 141®, sol. in 80 parts boiling ale. 44 ''-Tetramtthyl- 4 *’diethyUriamino-^‘'~ 
methyltriphenyltneihane. CuHrNi, by boiling 10 g. MesNC 4 HiCH(OH)CeHiNEtj and 10 
g. MeiNCiH 4 Me in 75 cc. 10% HCl or 30% AcOH for 6 hrs., difficultly sol. crystals, m 
132-3®; yield 5-15%. 4 ‘IHmethylaminophenyl- 4 -dim£lkylamino-j-naphthylphenylme- 
thane, CtfHoNi, from MeiNC*H|Bz and MejNCwH? and POCU or better from the 
benzhydrol, reddish cryst. powder, sinters 95®, m. 105®; org. solvents dissolve it with a 
Wue fluorescence. Tetraanisylmethane, C,iHjs 04 , is a by-product in the prepn. of the 
trianisylmethane, which may be sepd. mechanically and crystd. from EtjO and EtOH, 
m. 115-5.5®; pure trianisylmethane m. 47.5®. HI. Preparation of optically active 
lenco bases of the triphenylmethane dyes. Jacob Meisekhedcer and Julius Nbrb- 
sasmER. Ibid 105-18.— If Rosenstiehl's formula for the triphenylmethane dyes 
is correct, they should be capable of being split into optically active components. This 
could not he accomplished. Since there is always the possibility of racemization during 
the operations, no conclusions are drawn as to the constitution of the dyes. The leuco 
bases themselves did not form cry'st salts with the optically active acids, probably 
because of their slight basicity. The NHj group was then changed from a tertiary to 
a quaternary group. 4 , 4 \ 4 *~Teirafnethyldi€thyltriaminotriphenylmethane dimethiodidt, 
CttHttNiIt, fine powder, 44 ’‘Dimeihyldietkyldiaminolriphenylmelhane methiodidt. 
C«HaN}I, needles, m. 153®. This is sol. in McjCO. The insol. portion is the 
iodide, which cryst s. from McOH with 1 MeOH as needles, m. 188® (decompn.). With 
bromocamphorsulfonate, a cryst. roZi, C^HiTOtNjSBr, is obtained containing 1 CtHc, 
which shows [Aflp 329®, which is the value for the NH 4 salt of the sulfonate itself. 
4 -Dimethylaminopkenyl- 4 -dimeihylamino-l-naphihylpheHylmeihane melhiadide, glisteiiing 
crystals with 1 McjCO from McjCO. Still another method was to introduce 
a SO>H group into the mol, which would permit the use of bases for the sepn 
Dimethyldiethyldiaminotriphcnylmethanesulfonic acid, from 10 g. of the base and 20 cc. 
fuming H 1 SO 4 {7% SO»), isolated as the sodium salt, which crysts. from EtOH with 1 
EtOH, m. 260® (decompn.); the free acid, CuHi^iNtS. amorphous, m. 226-30®. The 
quinine soli forms fine needles, which ra. between 225-7" and 214-5*. The rotatiuii was 
that <rf the quinine, showing that the sulfonic acid was inactive. The bfucvie sidt is 
an amorphous green product, which may be crystd. from 15-20 parts AcOEt; the sui- 
fonic add was again inmrtive. Other salts (strychnine, cinchonine and coniine) were 
prepd. but the activity in each case corresponded to the alkaloid content. C . J. 



1921 


/o -OrgauK Ckeifnstry 


2639 


Dib6iPZot hi a ix t hr w>ediquinone> (Preliminary conimunicatioii>) Kurt Brass and 
Ludwig Tecfan. Hochschiile Mflachen. Ber. 54B, 594-7(1921) ; cf. Ullmann, 

C. A 4 15| 2087, 2,3‘Dlcliloro(or dibromo)-ot'naplitlioquinone reacts very smoo^ly with 


CO.C.S.C.CO 


NaiS wtb fOTimtiofl of (A), |j j| ^CiH4, 


co.c.s,c.co 


The reaction occurs in ale. and apparently even in the cold in very dil. soln., as indicated 
by the deep red*violet color which at once appears: also when the halogen compd. is rubbed 
in a nuwtar with oystd. Na^S, and finally (this is the best method for prepg. A) when 
the Cl compd. is heated with excess of crystd. Xa 2 S until almost all the HiO of the latter, 
has been driven off; the melt is dild, with HsO, shaken with air, treated with HjOi to 
complete the oxidation, filtered and washed with hot HtO; the crude A is a violet-red 
powder and aeps. from C»HtN in long, pointed, violet-red needles, m. 309°. If the dild. 
melt U incompletely oxidized with HtOt and then acidified, there is formed a blue ppt. 
sol. in C(H«N with blue color and sepg. in fine dark blue needles. Apparently this 
is a lower oxidation product than the red A, as the latter can be converted into the same 
blue product by reduction in add solo, and the solns. of the blue compd, in CtHtN and 
FhNOi r^en rapidly in the air. The blue substance is unstable towards alkalies, 
changing to green and becoming blue again on acidifying, Acetylating reduction of 
A gives the ietraauUUe, colorless leaflets from PhNO*, of the quinol, dihenzoktrahydroxy- 
thiarUhrtne; tl» fetrabensoate is best prepd, from the XaiSjO* vat of A with BzCl; both 
are earily sapond. by ale. KOH. The free quinol is obtained by passing HjS into an 
alk. suspension of the dichloronaphthoquinone; it forms a yellow- white ppt, turned 
blue by the air. Reduced with Na^S or alk, Na?S; 04 . A forms a yellow vat having but 
slight affinity for unmondanted libers. Chas. A. Rouilwr 

Keto-enol isomerism. Xni. Triphenylvinyl alcohol and 9-benzoylfluorene. 
Kurt H. MBYSR and Hans Cottmeb-Billroth. ,\kad. U'iss. Muiichen. Ber. 54B, 
575-8(l921);cf. C./l. 15, 77. — The arguments ad\ anced by Bill z for the enol structure. 
Ph|C:CPhOH (Ber. 32, 650(1899)), for .Saint-Pierre. Dejacre and Klingemann's 
PhiCHCOPh (A) have lost their force in dew' of more recent work. M. and G.-B. 
have now succeeded in obtaining the \'er>‘ closely related phenyldiphenyleneeihanone 
(B) in Its two tautomeric forms and a comparison of A wath the two forms of B show's 
beyond doubt that A has the ketone structure, A absorbs no Br in ale. and does not 
dissolve in alkalies; its tendency to enolize is exceedingly small; even ale. KOH pro- 
duces no enolization and the Na salt of the euol immediately ppts. the ketone with 
HjO. The O“benzoylfluorenone or B prepd. by Werner’s method (Ber. 39, 1287(1906)) 
is a ketone; in pure form it is completely insol. in cold dil. alkali; the fresh soln. in cold 
ale. does not decolorize Br but old ale. solns. absorb some Br; NaOH colors ale. solns. 
intensely yellow and diln. with much H:0 does not ppt. anything. WTien B is dissolved 
in the least possible amt. of CHClj, dild, with 4 vols. MeOH, treated with 1.5 times the 
calcd. amt. of cold dil. NaOH, then with an equal vol. of H 2 O, freed from the CHCl* and 
part of the ale. with a current of air, filtered and poured into much very dil. cold HC^, 
the enol, j^yldiphenylemvinyl akokol (C). is pptd. as a curdy yellowish white sub- 
stance becoming cryst. on vigorous shaking. Or the intensely yellow solo, of B in a 
little NHHt) is coefled, whereupon the XHKt* salt of C seps. and cold dil, HCI ppts. the 
C. If the coned. NHBtj soln. of a weight'd amt. of B is added to much strongly cooled 
ale., quickly treated with coned. HCI and titrated it is found that C is present in the soln. 
for a short time. The freshly prepd. C dissolves clear in cold dil. alkali; its ale. soln. 
immediately dwolorizes Br; FeCli gives no color with the ale. sola, but a ppt., probably 
an oxidation product, which quickly rcdissolves; in the solid form C quickly passes back 



2640 


Chemical Abstracts 


Vol. 15 


into the colorless B, containing only 5.5 and 3% C after 4 and 6 hrs., resp. In soln. 
an equil. between the 2 forms is established; the C can be detd. by dilg. with 4 vols. 
cold ale. and either titrating to appearance of a yellow color with ale, Br or adding an 
excess of ale. Br, then ^-naphthol and KI, warming 1 hr. and titrating with NajSsOi 
without starch. The following % of enol were found after 3 weeks in various solvents: 
MeOH 2.8, EtOH 4.5, C«H« 8.3, EtiO 17.0. XtV. Preparation of the enol forms from 
acetoacetic ester and acetylacetone. Kurt H. Mkysr and Hbinrich Hoppp. Ibid 
579-80. — By a combination of distn. in glass and “aseptic” distn. in quartz (cf. C. A. 15, 
77), M. and H. have succeeded in prepg. the enol forms of these compds. AcCHjCOiEt 
was washed 5 times with H^O, dried with NasSO^, fractionated 3 times tn vacuo (the 
first and last thirds of the distillate being discarded), allowed to stand some days in 
glass to establish the equil. and, after adding a trace of phthalic acid, distd. under 10 
mm. in the Jena glass app. with tall head described in the earlier paper, Vi being collected 
in a quartz receiver; this (about 30 cc.) showed 1.4447, corresponding to 88% enol, 
and when it >vas at once distd, in the quartz app. already described the first fraction 
showed n^D 1-44743 (Knorr, C. A. 5, 28i5G, gives 1.4480 for the pure enol) and was found 
by the Br titration methofl to contain 09.S^/o CHjAcj similarly purified and allowed 
to stand in glass showed 1 4569 and contained 83% enol (Br titration) ; of 65 g. distd. 
in glass under 10 mm., the first half, collected in quartz, had 1-4610, enol 95%; 
when this was quickly distd. from quartz the first runnings (2 cc.) showed «d 1.4622, 
enol 99%, whence for the pure enol is calcd. to be 1.4625; Knorr and Fischer {C.A. 
6, 89) give 1.4609. When the CH;.\cj was distd. directly from quartz three fractions 
with the following values for and % of enol, resp., were obtained: 1.4610, 95; 1.4587, 
87; 1.5426, 64. Chas. A. RouiLtER 

Migrations of the sulfonic group in aromatic molecules. J. Martinet. Rev. 
gen. mat. color. 25, 4951(1921). — The 3 most important causes that influence the solidity 
of attachment of atoms to a mol. are (1) nature of the atoms and structure of the mol, 
(2) temp., (3) effect of the solvent, particularly with reference to ionization. When 
a group is introduced into a mol, it first takes the most mobUe position, which is also 
the least stable. Under the action of an elevation of temp, and in a dissociating medium 
it passes into positions less repbceable until it remains where the attachments arc 
strongest. The influence of position by the presence of COiH, SOiH, NOj, OH, and 
NHj groups is discussed, and attention called to the facts that in sulfonating anthracene 
by the ordinary method the (^-product results, but if the sulfonation is performed in the 
presence of even a minimum quantity of Hg the a* product is produced. L. W. Ricr.s 
The action of o-aminothiophenol on ^>-quinones. 11. KnutStaiirfoss. lleheika 
Chim.Acta 4, 273-Sl(l921).-Whcn o HSC^HiXlUHCI (A) and NH-.CiflH»('.0)OH 
(B) reacted in HOAc, 3 products were produced; naphthophenothiazinc, 
X 

NH - CifiH 4 \ / C\Ht(C) (C. A. 14, 1302) was one of the substances and 
S 


remained in soln, in the form of a salt when the reaction mutt, was treated with 
HiO; a heavy ppt, formed at the same time consisting of a mixt, of 2 comp<ls. 
both sol, in CiH#„ but only one of which was sol. in KOH. The con* 
stitution of the a I kali -sol cornpd. has not yet been detd., but the other sub- 
stance was found to l>e o-mcrcaptophenylnaphthopkcnolkiatine disulfid^t 
N 

(CiHi ^CwHi = NC«H<)iSi (D). D was also synthesized by the eliinination of NH> 
vS 
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from the action of C upon the disulfide of o-HSCbHiNH 2 in HOAc and HCl; D was 
obtained by dilg. the reaction mixt. with H 2 O and KOK and extg. with C^Hg. *10 g. of 
A and 10 g. of 4-amino-l,2'naphthoquinone were treated with enough 80% HOAc to 
form a paste and then heated gently to boiling with stirring for 0.5 hr.; the reaction 
mixt. was gradually dild. with 2 1. of hot H 2 O; the ppt. was filtered and washed with 
hot H 2 O till no more color passed through; the solid was extd. with 3% KOH at 80® 
till the ext. showed no more green coloration; D was now filtered, washed, dried and 
crystd. from C«Hb. It formed red needles, m. 285®, Rogkr Ad/ms 


Reactions of the photochemical increase in valence of oxygen (Kogei.) 3. Cause 
and composition of the insoluble deposits in oil of mustard (Ku\z- Krause) 17. Pres- 
sure oxidation of paraffin wax (Fischer) (Fischer, Sch.veider) (Schxeider) (Schnei- 
der, Jantsch) (Fischer, Schneider) 27. Oxidation of paraffin wax by air at ordinary 
pressure (Schneider) 27. Pressure oxidation of montan wax (Fischer, Schneider) 
27. Pressure oxidation of phenols (Fischer, Schrader) 26. 


Acetylating chJorohydrocarbons. G. T. Koch and A. h . Stallkamp. U. S. 
1,374,666, Apr. 12. Chlorohydrocarbons such as may be obtained by chlorinating 
CfiHij are heated to about 120-230“ under 200-225 lbs. pressure per sq. in. with Na 
acetate, in the presence of batchite (activated C) as a catalyst, in order to obtain a 
good yield of acetic esters, especially amyl acetate. 

Copper catalyst. A. A. Backhaus. V. S. 1,375,34,3, Apr, 10. A catalyst adapted 
for producing aldehydes by oxidation of ales, is formed by treating Cu gauze disks with 
HOAc and air in order to form Cu acetate on the Cu and then reducing the acetate 
with H to deposit finely divided reduced Cn on the bulk metal. 

Catalyst for producing aldehydes from alcohols. A. A. Bacrhacs and F. B. 
ArENTZ. U. S. I,37d,()d5, May 3. A Cu tube is filled with parallel di;ks of Cu gauze 
which may be contiguous or spaced apart by rings. In order to make the gauze disks 
active for the catalytic eon vers ion of FtOH to AcH. they arc treated with a soln. of 
nitrate of Cu or Ki and then with XH.^ gas to ppt. metal hydroxide ou the gauze. This 
hydroxide is then partially decomposed by heating to 300® or above and is reduced in 
H heated to about 300”. Fc or Cr compds. may be similarly prepd. for use as catalysts. 

Maleic acid. C. R. Downs. I'. S. 1,374,720, Apr. 12. In the production of 
maleic acid by the partial oxidation of Cflb by the action of air at 400® in the presence 
of a catalyst metallic Hg is enclosed in lulics around which the reacting materials 
are passed and this liquid Hg by its vj{)oii/;Uion will regulate the temp, attained 
and prevent undue heating. The Hg may be kept under pressure to elevate its b. p. 

Catalytic oxidation of fiuorene. JM Weiss and C, R. Downs. I S. 1,3(4,69.3, 
Apr, 12. Fluorenoue is produced b>' oxidizing finorene vapor with air at a temp, of 300- 
700° in the presence of a catalytic metal oxide, 

Catalytic oxidation of naphthalene. C. R. Downs. 1. S. 1,374,722, Apr. 12. 
CioHs vapor is partially oxidized to form phthalic anhydride by subjecting the vapor 
to the action of an oxidizing gas such a.s air at a temp, of aliout 450° in the presence 
of AljOj as a catalyst. 

Anthrtquinone. C. R. Downs. V S. 1,374,721, Apr. 12. In the production 
of anthraquinone by the oxidation of Cijlb' ^■ai>or in tlie presence of a catalyst the re- 
acting materials are passed around tube.s containing liquiil Hg, w'hich prevent.s over- 
heating of the reaction mixt. by abstracting heat of vaporizrition. 

5-Kitoyl-5-ethyl*2»4-diketotetrahydro6xazole. J. Altwegg and D. Efin. L. S. 
1.375,949, Apr. 26. 5-Phenyl-5-cthyl-2,4-diketotetrahydrooxazolc is made by^ dis- 
solving 4,50 g, PhKtC(OH)CONH* in 3 1. of boiling toluene, adding 7(K1 g. anhyd. KjCOj 
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mth stirring, slowly adding 300 g. of ClCOjKt, heating the mixt. (or an hr,, adding cold 
HjO, decanting and treating the liquid with HjSOi. An oily substance seps. out which 
after some time solidifies to a cryst. mass. Most of the product bt 176^ and crystallizes 
after cooling. The crystals m. 03 ”, are almost insol. in cold HsO. slightly sol. in hot HiO, 
easily sol. in ether, ale. and CfH#, less sol. in CHClt and slightly sol. in petr. ether. The 
aq. soin. has an add reaction and forms salts with alkali or alk. earth metals and Mg. 
The 5-mrtAy/ derivative, m. 70”, may be similarly formed from atrolactamide. 

Anthranol. A. G. Perkin. U. S. 1,375.072. Apr 26, See Brit, 151.707 (C. yt . 
15, fiOOV 
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Histochemical demonstration of purines. Erwin Bauer. Budapest. Arck 
path. Andt, {Vtrch&xs) 228, 526-32(1920).— An application of the Courmont method 
used by the author in his study of the adrenal, to the demonstration of purines within 
cells. Under normal conditions the same organs and cells contain demonstrable (free) 
purines that also contain iron- free pigment. These results are interpreted as additional 
proof of his contention that iron-free pigment and the so-called “wear and tear’’ pig- 
ment are purine derivs. The following tissues constantly contain purine as well as 
silver granules: Skin, adrenal cortex, liver cells, the cells of sympathetic ganglia of 
the central nmous system. They were frequently but not constantly found in the 
epithelial cells of damaged kidney tubules. In pathological conditions, purines were 
found dtiring autolysis, karyolysis, degeneration and in tumor cells. E. B. Pink 
The photoelectric theory of vision. J. H. J. Poole. Phil. Afiig. 41, 347-57 
(1921). — Direct expts. have been made to test the photo-elec, theory of vision recently 
put forward by Joly. An indirect test of photoelec, action was made by ascertaininK 
whether rhodopsin, the supposed photosensitive constituent of the eye, can act as a 
sensitizer to the photographic plate. The result was negative. Direct tests were 
then made to detect electrons liberated under the action of light on black (eye) pigment, 
and on the retina of a frog eye. These results were also negative and afford no sup 
port of a photoelec, theory' of vision. But it is still regarded as possible that electrons 
are liberated but do not ^cape so that they can be detected as tuch. S. C. Lino 
Dependence of the osmotic value on some outside factors. J. BAcher. Beih. 
z hnUir.. Centr. 37, 6.3 1 13' 1*>20) ; Phyiiol. Abstracts 5, 331. — By the oiunotic vaUn 
B. means that conen. of a soln. of sucrose in which half the cells are weakly, yet definiU’lv, 
plasmolyzcd. This value increases with decreasing temp., and decreases with rising 
temp. It also increases in illumination, and decrease.^ in darkness. Ued light acts 
more strongly tlian green light of the same intensity, and green m<we strongly than bhu 
The osmotic value depends on the conen. of the externat soln. in wluch the materia! 
(e. g., Eledea) is cultivated, and the time for which it is cultivated. H. G. 

Action of sucrase on substances resembling Inulin. H. CouN. Bull. soc. chit*! 
tiol. 2f 1.57-9? 1920i; Physiol. Ahstrocls 6, !>7.— Pstudo-inuUn, intilinin, and hcUanthinir. 
are resi.stant to the action of sucrasi . but synauthrine is hydrolyzed. H. C 

Chemistry of savoriness. T Barral and A. Kanc. J. pyschol. 17, 16 -^ 0 ( 1920 '. 
Physiol. Abstracts S, 2iMi . — A systematic study of the infiuenoe of stilwlituUdg grou(>‘> 
im the taste of org. compds , which, the authors hope, will form a useful prelimin.irv 
the investigation of the nature of the taste sens.atiou itself H 
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Medical problems of flying. By a committee (H. Head, Chairman). Med. 
lUs, Council 1920, Special report, Ser. 53. (1) Medical aspects of high flying. J. L. 
'Btsasv. Ibid 5-^. (II) Testing for “oxygen -want.” G. Dreyer. Ibid 10^13.— A 
description is given of the app. used. Air dild. with N is employed. The observer 
is not exposed to *'0-want." (HI) The bag method for investigating air disabilities. 
M. Feack. Ibid 14-17. (IV) Reaction of aviators to diminished oxygen-pressure. 

C. O. H, Corbett and H. C. Bazbtt. Ibid 18-69. — Expts. were carried out by Flack’s 
bag method, by breathing through a long tube, and by using Dreyer’s app. The last 
m^od is the best for detg. the capacity of the subject to stand diminished O tensions. 
The reaction to 0-want corresponding to 18, (XX) ft. is pulse-rate increased about 30%, 
pulse-pressure about 36%, and, after 30 mins., some degree of blood concn. The respira- 
tion slows and deepens, and increases the ventilation 50%. Failure to withstand 0-want 
may be associated with an excessive, sub-normal, or periodic respiratory response; 
in some cases the cardio- vascular system apparently is faulty. Flying men may claim 
to be perfectly fit at high altitudes, but may actually be riuite inefficient owing to sleep- 
iness. In apparently healthy individuals symptoms of 0-want may in rare cases occur 
below 10, (XX). (V) The value of oxygen to aviators at relatively low altitudes. M. 
Feack and C. B. Heald. Ibid 70-80. — ^The effect of 0 administration on the cardio- 
respiratory system was detd. by observing the pulse-rate, the ability to hold the breath, 
and the arterial pressure; the effect on the nerv'ous system was tested by McDougall’s 
dotting machine. It is concluded that the administration of O abolishes in short 
flights or delays in long flights the onset of cardio-respiratory and nervous fatigue. 
After a flight, 0 improves the cardio-respiratory condition. (VI) Selection of candi- 
dates lor flying- M. Flack a.vd A. P. Bowdler. Ibid 81-92. (VII) Tests for 
flying efficiency and flying strain. M, Flack. Ibid9S~U'i. VIII) Temperament and 
service flying. J. T. Birley. Ibid 141-83. (VUI) Respiratory tests for ability 
to stand high altitudes. H. C. Bazett. Ibid 1^-202. fX) Respiration of 
airmen. G. Briscoe, Ibid 20.8-1.3.— In airmen unfit for flying the rate of metab- 
olism at rest is slightly higher than in fit men. When marked nervous symptoms 
are present the rate was high; this increase is not due to prolonged flying per se, A 
frequent history of concussion in patients with high metabolism rate was noted, as was 
al.so the large proportion of quick, shallow breathers in whom was found a restricted 
dead space. Alveolar COj was normal. (XI) Sense of stability and balance in the 
air. H. Head. Ibid 214-56. (XU) Metal aptitude for aviation. W. H. R. 
Rivers, T. S. Rippon and E. G. Manuel. Ibid 257-64. fXIII) “Reaction time” 
of flight cadets. E- E- Stamm. Ibid 265-72. Tlirough Pkyiial Abslr. 5, 442. H. G. 

Lymphocytosis and pepsin formation, J. Pavlovsky .'sejyaj'iii med, 27, 
398-405(1920); Physiol. Abstracts 6, 5o.— By using a dog uith :i g.istric fistula it is 
shown that injection of emulsion of pancreas leads to a lymphocytosis and to an increase 
of over 50% in the pepsin content of the gastric juice. Injection of spinal cord emul- 
sion produces a polynuclear leucocytosis, but produces no e fleet on leucocytes or gastric 
juice. The parallel variations in the number of lymphocytes and the activity of the 
gastric juice are explained by the theory that the proteolytic enzyme of tlie lymphocytes 
i.s liberated mto the blood, and thence secreted by the gastric glands. H. G. 

The mizymes of the brain. 1. A. O.ssovsku. Russ. Physiol. J- 2, 

Physiol Absiracis 5, 458.— Lipase, esterase, and 3 glucosidascs -amygdalase (emulsm); 
salicinase, and cerebrosidase — were found in the brain. Amylase and catala.'=e .uc more 
abundant in the grey matter. Glntinasc and indophenoloxidase w’ere found esclusively 
in the grey matter. In patients sulTcriug from destructive lesions of the brain emulsin 
was found in their cerebrospinal fluid in car’v stages of the disease This fact is ot 
diagnostic value. 
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Nature of antienzymes. B. I. Su)vzov and V. L Xenophontova. Physiol. 
J. 2, 261-7(1919); Physiol. Absiracts 5, 450. — The antitryptic substance of the serum 
can be extd. with CHCU but not toluene. It is most probably a lipoid substance. 
Fatty acids have similar powerful antitryptic properties which arc reduced by iodizing. 
On this ground it seems that the unsatd. fatty acids have a greater antitryptic action 
than the satd. H. G. 

Action of thyroid gland hormones. Asher. Thcrap. llaHmonalsh. 34» 222-4 
(1920) ; Physiol. Absiracts 5, 315. — A concise summary of the present state of knowledge 
of the subject. H. G. 

Chemistry of enzymes. Th. Bokorny. AUgem. Brau. Hopfcnzeit. 1920, 705-6, 
713-4; cf. C, A. 14, 2497. — From the fact that enzymes evolve N with HNOs, their 
amino character is argued. The effect of HNO;, HjSOs and H 2 SO 4 on emulsin was 
studied. HsSOj was not more fatal to emulsin than H 2 SO 4 , although on living cells 
it is more so, presumably on account of its action on the aldehyde groups of the protein 
mol. From this, the absence of aldehyde groups from enzymes is argued. Working 
on yeast, it was found possible to kill yeast cells by means of HjSO^, CHr;0, and HgClj 
without inhibiting the activity of zymase. Dextrose, although directly fermentable, 
does not ferment more rapidly than sucrose or maltose. It is suggested that monose 
sugars obtained by the resolution of the higher sugars are more rapidly attacked l)y 
zymase when in the nascent state. J. C, S. 

Combinatioa of mineral salts with organic colloids and the condition in certain 
growths. AtBERTO Sc.M..\. -In». igiene 30, 251-73(1020). — S. h:is shown previously 
(cf. C. A . 14, 1346) that acid is liberated by the contact of certain neutral salts with 
colloids, such as gelatin, agar-agar and muscle flesh, in a degree which depends on the 
nature and the degree of dissoc. of the salt and on the properties of the colloid. The 
phenomenon is attributed to a readier hydrolysis of the amt. of the adsorbed salt; if 
the washing is continued, a neutral and finally an alk. series of w’aters are obtained, 
provided that the base of the salt tised is sol. in water; heavy nu-tals arc retained by llie 
colloid. The salts of the alk. earths behave similarly to those of the alkali metals, siiiee 
their ha.ses are more or less sol. in water. .\1 behaves as a lieavy metal, since its hydros 
ide does not dissolve. Union with an iusol. cation <1(H“S not influence the behavior of 
gelatin, and possibly of other colloids, towards salts. The mineral siilts in the turnip, 
potato, radish, cucumber, pumpkin, and parsnip are nnited to the colloid in the satiie 
manner as in the artificial mixts , ami behave in an exaclly similar manner wben treated 
with water. The compds. are very stable wlien preserved in an iee-ches(, but arc irre 
versibly changed when warmecl at .50-70^, so that the acid is very rapidly reinovc<l l>v 
water. S. considers that undue attention has licen paid to the org. components 
exts. in the investigation of accessory fotxi fictors, since fretiucntly a very large proportion 
of the inorg. substances passes into the water, ale., and acid. It is readily possible tli.ii 
a gap is produced in the scries cjf necessary inorg, nutrient substances by the one-sulcd 
administration of a certain nutriment. Substances of the hydroxypyridinc series ni;iy 
also possibly act as carriers for inorg. materials, which they readily adsorb in ale. soli). 
Antiscorbutin shares the slight stability tnward.s heat of the colloidal salt compliM"; 
the acid components which are lilMrated on heating re-adily pass into the wash or boilin.i; 
waters. The residue can lose' bases when further w'ashed, but possibly still contains the 
beriberi vitaminc, which is stable in brdling water. S. further considers that deconipsi 
of the coUoid-salt cf)mplex is pos,sible under the influence of varying pltyskal and psychic 
stimuli, thus establishing a ronnretion helnern ihr pathology and therapeutics of mauy 
diseases, particularly those of the neoplasm. J- C. S. 

Enzymes. V. Resistance of ptyalin to the action of hydrochloric acid in the 
presence of starch. D, MausTutsi ,tfrf nccnd JJncei [vj 29, U. flOMib'JO ; 
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cf. C. A. IS, 2107. — Starch paste protects mixed human saliva from the destructive 
action of HCl, the highest concn. of the latter which the enzyme is able to Withstand 
for 3 hrs. without irrecoverable loss of the amylolytic properties being 0.16^. The 
importance of the substrate for the presentation of the enzymic activity of saliva is 
hence e^dent. J. C. S. 

Limits of the precipitation of mucin by acids and by zinc salts. L. Dejust. BvU, 
soc. chim. biol. 2, 208-10(1920).~The mucin employed for this investigation was prepd. 
from the sub- maxillary glands of oxen by extn. with 0.5% KOH, and acidification of 
the ext. with AcOH. The mucin, after two pptns., was washed with ale. and ether. 

It contained 13.69% of N. The pptn. of mucin from soln. by acids and Zn salts was 
studied. J. C. S. 

Enzymic investigations of certain green algae. Knut Sjoberg. Fermentforsekung 
4 , 97-141(1920). — The very considerable influence of nutriment on the formation of 
enzymes has been examd. at the instances of Ulolhrix zonain, Cladopkora glomerate, Cl. 
fracta, and Spirogyra. Amylase is decreased in culture so] ns, which contain sucrose, 
lactose, maltose, dextrose, or galactose, but is slightly increased in those contg. starch, 
Ca tartrate, or Ca lactate. K chloride or phosphate is without influence. Pre-treat- 
ment of the algae with ale. (96%) increases the amylase action (the max. is attained in 
3 hrs. after treatment), and a similar clTect is produced by CHCb. Xo effect is produced 
by toluene or thymol. Sunlight, which increases the formation of starch in algae, 
does not influence the production of amylase. The action is diminished by desiccation. 
Optimum action in a phosphate mi.xt. is obserx ed at pu ~ 4-5 in the case of CL glomerala. 
Saccharase is increased in solns. of sucrose, de.xtrose, or lactose, slightly diminished by 
maltose and galactose, and unaffected by glycerol. Catalase is diminished in activity 
by pre-treatment wdth ale, or by the presence of CHCl-: or toluene, but is increased by 
drying the algae. J- C. S. 

Toxic actions in enzymic processes. IV. Electromotive measurements of the 
combination of silver and copper with saccharase and other organic compounds. H. 
VON Euler and Olok vSvanberg. FcrmaUforschung 4, 142-83(1920) ; cf. C, A , 15, 1539. 
— It has been shown previously that Ag becomes de ionized by the formation of 
complex compds. wdth saccharase. Xuinerous substances have now’ been compara- 
tively examd. elcctrometncally in order to ascertain whether any of them possesses 
an approx, similar aflmity for Ag ions. This is found to be the case with egg albumin 
(Sorensen), cysteine, and a nucleic acid, so that it w’ould appear that the action of the 
saccharase mol. is due to the presence of the vSH group and the components of the nucleic 
acid; it is shown that these have much le.ss affinity lor the cupric than for the Ag ion. 
and the lower toxicity of Cu salts towards saccharase is thereby explained. The paper 
concludes with a summary of the results described in the 4 communicatious. J. C. S. 

New formation of the diastatic enzyme outside the living cell. Werner Teschen- 
uorR. Fermeniforschuug 4, l84-'90{ 19201. -The degradation of starch to the achromatic 
point was not observed in expts, conducted in accordance with the recent directions of 
Bicdennann (C.A. 14, 1345) unless the ptepns. were bacleriologicallycontaminated; 
the addition of saliva ash did not bring about this result. Re-examn. of Schwiening’s 
expts. (Ar^gw. FhysioL 58, 222-8(1894)) did not show a spontaneous 

decompn. of starch in the presence of albumin w hen precautions were taken to ensure the 
freedom of the solns. from bacteria. 

Influence of the bile and bile salts on the most important digestive enz^es. 
J. Temminck Groll. A’rd. Tydsekr. Ccuci'skundt’ 64, 1 157-68(1920) ; cf, i . • 

—In order to eliminate tlie effects due to varying alkalinity, a phosphate buffer raixt. 
giving a const, pn was added to the solns. contg. bile and to the 
Pancreas amylase l)ccomcs increasingly activated by bile in conens. of 0 vc to 
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Saliva amylase is activated by very slight concns, of bile (about 0.1 %) ; in medium concn. 
the latter' is without effect, but exerts a restrictive action if present to the extent of more 
than 6%. It does not appear to influence the action of the lipases on solns. of trla^tin 
or monobutyrin. The marked acceleration of the fission of oils seems to depend on the 
better emulsification of the latter in the presence of bile salts. Proteases and pepsin 
do not act on fibrins if pa is smaller than 3.1; bile therefore has a restrictive action. 
{With C. N. VAN derM^Er.) — I n the case of trypsins, bile does not appear to have 
any direct influence on the fermentative fission of amino acids, which, however, it 
accelerates by altering the coagulated proteins, J. C. S. 

Extractive substances of muscular tissue. XX. Camosine and its compounds. 
I. A. Smorodinzev. Russ, Physiol. J. 2, 285-97(1919) ; cf. C. A . 9, 3088.--Descriptions 
are given of camosine and its methods of extn., and also of the known derivs. of camosine, 
the following being now described for the first time. The sulfalt, (C*HuOsN4)j,HiSO<, 
decomposes at 238^®, the orthophosphate at ^5-7®, the metapkosphate at 206-3®. 
the iodate at 188-90®, and the oxalate, (CgHuOiNOs.CaHjOi, at 2lfl-l8®. The phospho- 
tutt^state, (C»Hi40iN4)j,l2W03,p20s.l6Hi0, is very slightly sol. in water, turns blue in 
the light, and remains imdecomposed at 250®. The pftcny/cflr6om«fo-deriv., C*Hj40j- 
N«,C«Hi.NCO(-|-lK HjO or yi EtOH), decomposes at 178-80®, J. C. S. 

The muscarine question. II. p-Muscarine (synthetic muscarine). Albert 
B. Weinhagen. Z. physiol. Chem. 112» 13-27(1920); cf. C. A. 14, 929,— On the 
assumption that synthetic muscarine is identical with the natural base, but that the 
difference in the pharmacol. action is due to the presence of by-products, W. has studied 
the various products resulting in addition to synthetic muscarine, from the action of 
HNOj on choline chloroplatinate. Besides the nitrous ester of the double salt, a compd. 
similar to that described by Hwius, various other substances, including NMei, wen- 
identified. It is assumed that such degradation products may be responsible for the 
curare-like action of "synthetic muscarine.’’ J. C, S. 

The bile acids. VIII. Martin Schenck. Z. physiol. Chem. 112, 38-44(1920'i ; 
cf. C A. 15, 1730 — The acid obtained by Letsch ( .1. 4, 597) by the action of n 
mixt. of HNOs and H::S04 on cholic acid is identical with biloidanic acid. The neutral 
methyl ethers of both acids have also been found to lie identical. J. C. S 

Casein viscosity studies (Zoller) 2. 

Christesco, Stekan : Energic mecanique de Porganisme hunuin. Pan^ 
La Librairic Moderne, 19 boulevard sSt. Michel. 70 pp 3 fr. 50, For review sti- 
Rev. eleclrochim. 15, 134(1921). 

Desgrez, a.: Precis de chimie medicale. Paris; J. B. Baillierc. 470 i>i> 
For review sec Rev. sci. 59, 351(1921). 

ScHAXEL, J.t Uber die Darstellung allgemeiner Biologic. Berlin: Gebrudvr 
Borntriiger For review see Umsekau 25, 385(1921). 

B METHODS AND APPARATUS 

STANLEY R. BENEDICT 

A new and improved method for identifying human blood. Angblo db Dohinr is 
BoU. chim. farm. 59, 241-4(1920i. — For the identification of human blood on weapoii'- 
and non-absorbent surfaces the following procedure is recommended: Pour a clear 
viscous soln. of celluloid in amyl acetate on the part to be examd. and after it has dried 
completely remove a transparent film carrying a superficial layer of the blood after 
looaenmg the edges with a needle. Fix the film to a microscopic slide by means of a 
little egg albumin applied to the edges. Under the raiaoscope the diam. of the blood 
corpuscles can then be measured. A. W. Dox 

New methods for estimating enzymatic activities of duodenal contents of normal 
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men. C. W. McCtuitK, A. S. Wetmokb and Lawr^ncs Rbynodd^. Peter feent 
Brigham Hosp., Boston. Arch, Intern, Med. 27, 706-15(1 921) .“The duodenal 
contents arc centrifuged until dear or only slightly turbid. The proteolytic activity 
is detd. with casein as a substrate, the total amt. of N made non-precipitable by HPOj 
in a fixed time being detd. The following soles, are required; 0.2 Af PO4 of /^8.4, 
prepd. by mixing 20 cc, of soln. containing 27.23 g. KHiPO^ per liter with 980 cc. of 
soln. containing 36.63 g. NajHP04.2H:0 (air-dried) per liter; casein soln., to 100 cc. 
of this PO4 sola, vigorously rotated in a flask, add 1 g. casein (Van Slyke and Bosworth, 
C. A. 2044) and 4 cc. 0.1 NaOH, warm to 57° and rotate until all casein has dissolved; 
HPOi, fuse commerdal HPOg in a graphite mortar until white fumes appear, then pour 
into pie plates floating on cold H2O. Prep. 25% solns. as required by triturating with 
HiO in a mortar. Procedure.— In a test-tube (100 X 10 mm.) place 9 cc. casein soln. 
and place in HjO-bath at 40° for 5 min., then add 1 rai.vt. of 1 cc. duodenal contents 
and 49 cc. 0.2 If buffer soln. and keep at 40° for 30 min. Add 2 cc. fresh 25% HPCb, 
mix amd filter. Det. N in I cc. filtrate by the method of Folin and Wu {C.A. 13, 2541). 
Lipolytic activity. — The substrate is an emulsion of 4 parts cottonseed oil, 1 part gum 
a^da and 2 parts H/) prepd. accordbg to U. S. P. 400 cc. of this are mixed with 600 
cc. H*0 in an emulsifying machine at 300-500 kg. per sq. cm. This mixt. may be bottled, 
sealed and sterilized at 15 lbs. pressure and viill then keep mdefinitely. Before using, 
it is mixed with an equal vol. of the buffer sob. which is a 0.33 M PO4 ' sob. prepd. by 
mixing 20 cc. of sob. contg. 40.83 g. KHjPO^ per liter with 980 cc. of sob. contg. 53.44 
g. Na4HPO«.2HiO per liter. To 9 cc. of this mixt. warmed b a H:Obath to 40°, add 1 
cc. of mixt of 1 cc. duodenal contents and 49 cc. 0.33 Jif buffer sob. and keep at 40° for 

1 hr. Rinse mto a 150-cc. Erlenmeyer flask with 20 cc. neutral 95% EtOH, add 10 
drops 1% phenolphthaleb and titrate, hot, with O.IA' NaOH b EtOH. Amylolytk 
action. — Dissolve 4 g, sol. starch in 100 cc. hot HiO. cool and add 100 cc. 0.2 M buffer 
sob. (see proteolytic activity). To 9 cc. warmed to 40°, add 1 cc. of mixt. of 1 cc. duo- 
denal contents and 24 cc. 0.2 M buffer sob. and keep at 40° for 30 mm., then pipet 

2 cc. mto 2 cc, Cu soln. of Folio and Vn (C. A. 14, 23.53) and proceed with detn. 

I. Greenwald 

Dbitrosalicylic scid; a reagent for the estimation of sugar in normal and diabetic 
urine. James B. SrMNER. Cornell Tniv. 7. B/W, Dt’m. 47, 4-9(1921). — Nadinitro- 
salicylate, b alk. sob., is reduced to a deeply colored substance by glucose, by uric 
acid and polyphenols m the presence of glucose and by the other constituents of the 
urine after destruction of the glucose with alkalies. S., therefore, subtracts from the 
apparent glucose content a figure obtained as bdicated below for the non-glucose re- 
duebg constituents. j^-Dinilrosalicylk acid is prepd, by adding 16 g. salicylic add 
in small portions to a well cooled mixt. of 75 g. coned. H2SO* and 15 g. coned. HNOj, 
pouring the mixt. bto 800 cc. HjO, cooling and filtering. The crystals are dissolved b 
dfl. NatCOj. the sob. is filtered and the Na dmitrosalicylate is salted out by the addi- 
tion of a large excess of satd. NasCOj sob. and cooling. The salt is filtered out and 
washed with satd. NasCOj soln. The material is dissolved in hot H^O, filtered and the 
free add pptd. by adding a large excess of HCl. After coolbg, the dinitrosalicji^ic 
add is filtered off, pressed, recrystd. from a small amt. of hot and dried at 100°. Dis- 

serve 2 g. of this prepn. in 70 cc. hot HjO and 10 cc. 20% NajCOj, cool and dil. to 100 cc. 

I cc. urine into a test-tube, 1.5 X 15 cm., add I cc. 2% dmitro- 
salicjdate soln. and 2 cc. 15% NaOH. Mix. plug with cotton and beat in boiling H2O 
for 6 mb. Cool and dil. to 26, 50 or 100 cc. according to depth of color, ^^ix and 
compare in a colorimeter with a standard similarly prepd. from 1 cc. glucose sob. (“I 
mg. glucose) and dild- to 25 cc. If more than 4 mg. glucose are indicted, repeat with 
dild. urine and the amt. so found is corrected for the non-sugar reducing substances by 
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measuring 1 cc. urine and 1 cc. 3% NaOH into a test-tube and heating in boiling H|0 
for 15 min.. Cool and add 1 cc. of soln. containing either 1 or 0.5 mg. glucose, accon^g 
to whether the total reduction of the urine was more or less than 1 mg. per cc. calcd. 
as glucose. Complete the detn. as above, and subtract from the result obtained the amt. 
of glucose added. The remainder is the "glucose equivalent" of the uric acid, poly- 
phenols, etc. and should be subtracted from the amount found in the first detn. to give 
the correct amt. of glucose in the sample. By this method, 10 normal urines gave au 

av. of 0.067% total sugar, 0.55% fermentable and 0.012% non-fermen table. I. G. 

The substitution of turbidimetry for nephelometry in certain biochemical methods 

of analysis. W. Denis. Tulanc Univ. Med. School. J. BioL Chtm, 47, 27-31(1921). 
— Using the Duboscq colorimeter as a turbidimeter, D. has tried Lyman's method for 
Ca (C. .4.11, 1440) and Bloor's methods for fat and P (C. -1. 12, 2588). substituting the 
turbidimetric comparison for the nephelometric. Satisfactory results were obtained. 
Turbidimetric comparisons may be made over a greater range than nephelometric and it 
is, therefore, unnecessary to have so many standards. The possession of 1 simple 
instrument permits of both kinds of detns., colorimetric and turbidimetric. See also 
Greenwald, C. A. 9, 1925, for detn. of P. I. Greenwald 

Note on the gasometric determination of nitrogen. R.wmond L. StehlB. Univ. 
Penn. J. Biol. Chem. 47, 11(192D. -The Oj liberated in the method described by S. 
(C .4. 15, 693) is due to the CuSO^ added in the Kjeldahl digestion. If this addition 
be omitted, the use of the alk. pyrogallatc is unnecessary. 1. Greenwald 

The gasometric determination of urea. Raymond L. Stehle. Univ. Penn. 
J. Biol. Chem. 47, 13-17(1921).— The removal of the NIL from urine by mcaas of 
permutite (Youngburg, C. A. 15, 1323) makes it possible to apply the reaction with 
NaOBr to the accurate detn. of urea in urine. Under the conditions employed, uric 
acid, allantoin, hippuric acid, glycine and creatinine do not yield amts, of Ni sufiBcient 
to interfere with the urea detn. Creatine liberates 2 of its 3 N atoms and, if present in 
considerable amt,, will make the results too high. Method. — Dil. the urine to 10 times 
its vol. Shake 25 cc. of this dild. urine with 4 g. permutite for 4 min. and centrifuge 
or filter the mixt. Introduce 1 cc. of the liquid into the Van Slyke CO 2 app. (C. A. 11, 
220S), rinsing in with 1 cc. H.Oand following it with 1 cc. NaOBr fprepd. from equal vols. 
of soln. A containing 12.5 g. XaBr and 12 .5 g. Br 2 per UX) cc. and of B containing 2S 
g. NaOH per 100 cc.). Lower the llg to the 50 cc. mark, shake the app. vngorously for 
0.5 min., collect the I LO soln. in the proper chamber, admit Hg to the measuring chamber 
and read the vol. in the usual manner. Correction is made for the soly. of air in the dil. 
urine (assumed to be the same as in H 2 O) and in the wash H:Oand in the NaOBr, 0.006 

cc. from 15“ to 20“ and 0.005 cc. from 21“ to 25“. The caicn. of the vol. is evident. 
One cc. Ni (0®, 760 mm.) weighs 1.2507 mg. Cf. also Stehle, C.A. 15, 693. I. G. 

The determination of inorganic sulfate, total sulfate and total sulfur in urine by 
the benzidine method. Cyrus H. Fiske. Harvard Med. School. J. Biol. Chem. 47, 
59-68(1 921). —The benzidine methods already described (Rosenheim and Drummond. 
C.A. 8, 2404; Drummond, C.A. 10, l359;Gauvin and Skarzynski, C/1. 8,3192) give 
results that agree fairly well with those obtained by pptn. with Ba in mixed 24 -hr, urines, 
buf with 1 hr. specimens the amts, of HjP 04 and of Cl present may be sufficient to 
introduce serious error. F. believes that for short-period metabolism work, a satis- 
factory method must give accurate results in the presence of 10 mg. P or 60 mg. Cl for 
each mg. S present as inorg. SO*. The following methods will accomplish this and are 
recommended. Transfer a vol. of urine containing from 5 to 10 mg. S as inorg. SO* to 
a 60-cc. volumetric flask, dil. to aliout 25 cc., add I drop phenol pt hale in soln. and enough 
NH<OH to make the soln. faintly pink. Then add 5 cc, 6% NH*CI, dil. to the mark 
and mix. Pour into an Jvrlcnnu yi r llivk: rfintg 0 6.5 g, finely powdered MgCOa.Mg* 
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(OH)i, sliake for 1 min. and fill a filter made of a 9'Cm. paper nearly to the top. Receive 
the filtrate in the same flask and then filter the entire mixt. into a dry container. .This 
percolation through a mixt. of MgC03.Mg{0H)2 and MgNH4P04 effectively removes 
practically all the PO4. If the urine is extremely dil., it is used without further diln., 
0.25 g. solid NH4CI being used instead of the soln. Inorganic Pipet 5 cc. fil- 

trate into a 100-cc. beaker. Add 2 drops 0.04% EtOH soln. of 
broraophenol blue, 5 cc. HjO and then N HCl until the soln. is 
yellow without a trace of blue. Run in from a pipet 2 cc. of ben- 
zidine sola, prepd. by suspending 4 g. benzidine in loO cc. H^O in 
a 250-Cc. volumetric flask, adding 50 cc. N HCl (accurate), 
shaking until dissolved and dil. to the mark. After 2 min. add 
4 cc. 95% AcMe and let stand 10 min. more. Filter through 
a thin mat of filter pulp in a special filtration tube. (See sketch. 

The tubes are best made from Pyrex tubing lo mm. internal diam., 
shrunken at one end so as to leave a hole .3 mm. in diam., cut to 
length of 70 mm. and flanged at the cut end ) Wash the beaker and 
filter with three 1-cc. portions and one 5-cc. portion 95% AcMe. 

Transfer 2 cc. H2O to the filtration tube and, with sharp nichrome wire, poke the filter 
into a 200 x 20-mm. Pyrex test-tube. Rinse the wire with a few drops HvO and heat the 
contents of tube just to boiling, leaving the filtration tube suspended in the mouth of 
the test-tube. Add 2 drops 0.05% H^O soln. of phenol red (as mono-Xa salt) and run. 
in from a microburet (C. A. 15, 1911), through the filtration tube, about 1 cc. 0.02 N 
NaOH. Rinse the filtration tube with 2 or 3 cc. H 2 O, heat the contents of the test-tube 
to boiling and again rinse the filtration tube until the total vol. in the test-tube is about 
10 cc. Remove the filtration tube and continue titration with 0.02 NaOH until 
the color begins to change from yellow to red. Again beat to boiling and pour the hot 
liquid into the beaker iu which pptn. took place and back again in order to decompose 
any trace of ppt. that may have adhered to the wall of the beaker. The addition of 
the alkali is continued, 0.02 cc. at a time, until the soln. acquires a definite pink color 
which further boiling docs not discharge, 1 cc. 0.02 .V NaOH - 0.32 mg. S, Total 
sulfate . — To 5 cc, of the filtrate from the Mg ppt, in a 100-cc. beaker add 1 cc. 3 N HCl. 
Heat on the HjO-bath for 10 min. after it has become dry. add 10 cc. HoO and rotate 
the beaker until the residue has disintegrated. Add 2 cc. benzidine sola, and proceed 
as in the detn. of iiiorg, SO4. Total 5.— To (i.2o cc. Benedict’s reagent {C. A. 3, 2814) 
in a 6-cm, evapg. dish, add 5 cc. of the urine fdtrate. Evap. to dryness, and heat gradu- 
ally until red for 2 min. Cool, add 1 cc. 3 .V HCl and evap. to dryness. Wash into a 100- 
cc. beaker with five 2-cc. portions H;0. Add 1 drop N HCl and proceed as above except 
that the first ^t-ashing should be with 2 cc. 50 '(t AcMe instead of 1 cc. 95% AcMe. “For 
comparison the same urines were analyzed gravimetrically (Folin’s method for inorg. 
and total SO4, Benedict’s method for total vS). DifTcrcnccs greater than about 1% 
sometimes occur in the detn of iuorg. S04, especially when the S excretion is small, 
however closely duplicates by each method may agree. In such cases there is appar- 
ently no way of deciding which method is the more accurate. Discrepancies of this 
nature have not been observed in the detn of total SO4 or total S.” I. Greenwai^d 

The theory and technic of the determination of the acidity of gastric contents. 
U . Lanz, Arch. VerdauungS'kraukh. 27, 282-352 (1921). — This is probably the most 
critical discussion of the problem of the tletn. and significance of gastric acidity that has 
appeared for some time. The general conclusions are that the actual acidity is best 
detd. by the gas-chain method; however, lor secretion poor in protein good results are 
given by Uie indicator series; metJiyl violet, diinethylamino-azobenzene, methyl red, 
f>-nltrophenol, rosolic acid or neutral red, naphtholphthalrin. Til mt ion with phloro- 
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gludnol vaiullin gives only approx, results. The “true'* acidity, e. g., the troe beae* 
combining power of the juice cannot be measured. Instead the “total acidity** or the 
“neutrali^g power" is measured and is not much different in protein-poor jidoe from 
the “true" acidity. Thb detn. is made by titration with 0.1 N NaOH and pheodphtha- 
lein as indicator. The potential acidity cannot be directly measured but U <^tdoed by 
subtracting the “actual** acidity from the “total" addity. F. S. Hauxstt 

Acidosis: Its determination by means of hydrogen-ion concentntioa. T. L 
Hn 4 ,s. /. Michigan State Med. Soc. 19, 169-70(1920) ; Physiol. Abstracts S, 291. — Three 
cc- oxalated blood drawn by venous puncture is dialyeed in a collodion tube into 3 cc 
0 . 8 % salt soln. for 19 mins.; 0.2 cc. of 0 . 01 % phenolsulfonephthaldn is added to the 
dialysate, which is then compared with a series of standard tubes. Normal blood varies 
from pn 7.4 to 7.6, serum from 7.6 to 7.8, the difference being due, perhaps, to the fact 
that oxyhemoglobin is a feeble acid, values below these limits indicate addods. 

H. G. 

Estimation of uric acid in blood by Folin's method. Sahnovska and I, Sai * 
BSKii. Russ. Physiol. J. 2, 14-36(1919); Physiol. Abstracts 5, 463. — The following 
modiffcations of the original method are proposed: (1) A blue glass plate is used instead 
of a standard soln. of uric acid ; the color has to be carefully chosen. (2) Phosphotungstie 
add and the Na carbonate solns. are added in equal parts: this preserves the c»lor un- 
changed for several hrs., and prevents the formation of a fine ppt. which, when the usual 
amts, of the reagents are used, makes the colorimetric detn. difficult. Phosphotungstie 
add may be recovered and used again. (3) Mg-Ag urate is decomposed, not with HiS, 
but with a weak soln. of HCl. which forms AgCl and liberates the uric acid. This 
method is as accurate as the original and easier. H. G, 

Estimation of proteins in urine, V. A. Boi,otov. Russ. Physiol. J. 2, 37(1919); 
Physiol. Abstracts 5, 444.--Sulfosalicylic aciil ^20% was used^ is found to be 8 times 
more senritive as a reagent for the detection of proteins in urine than HNQ*. Amts 
of 0.0042% of proteins can be detd. with accuracy. This method is useful for clmical 
purposes, H. G, 

New method of hydrolyzing proteins and tissues in the cold. Uomi^nico 1.i< 
Monaco. Arch. Jarfn sper. 30, 97-102' 1920'). — UTicii subjected to the action o; 
Cl, Br, or COCl* vapor, all animals except those with a coriaceous or chitinous skin 
undergo mummification, previous removal of tliC viscera being unnecessary. Treat- 
ment in the cold with Cl or Br vapor produces liydrolysls of proteins and other changes 
capable of wide application. Thus, fresh foods, such as fish, game, seeds, etc., may be 
made to retain their fresh appearance and odor, the treated materiab causing no ill- 
effects when eaten. After such treatment, fresh peas and beans germinate readily, 
giving, out of season, robust plants bearing fiowers and fruit. Further, dried seeds 
exhibit increased growth after the treatment, and a similar result a obtained when hya- 
cinths are grown in dil. Cl water. Analogous effects are obtained when seeds are sown 
in soil mixed with vegetable matter previously treated with Br or Cl; the inorg. constit- 
uents of the soil are also rendered sol. to a large extent by this treatment, heather 
and cloth (Sittings are rapidlv reduced to a dense, sol. pasty mass by the halogen vapor 

J.C.f 

A microchemical reaction of pulmonary epithelial tissue. E. pAUR^ rR^Mnn 
J. DracoIp and fMLLK) Du VbviER DB SiitBEL. Bidt, soc. chim. I06“70(I920 ' 
The test depends on the treatment of the ti^ue with a reagent contf. CHrO and CdCh 
The p re sen ce of S in the tissues causes a deposit of CdS to be formed. J- ^ ^ 

Bsdmatioa of carbon monoxide in the blood, and detennlaatlon of the maximum 
absorption of carbon monoxide by the blood- Mauiucb Ntcuoux. Bull. soc. ckm- 
hiol. 2, Thf and app are described in detail The CD is con 
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verted into CX)t by explosion with 0, and estd. as such. Blood satd. with CO took up 
from 26.66 to 23.46 vols. %, and when submitted to the action of a mixt, of CD and 
6% of N the percentage vol of the former gas taken up by the blood was found to be from 
23.6 to 21.5. J. C. S. 

Arrest of Oncolysis (in blood) by a mixture of sodium fluoride and monopotassium 
phosptuite. Iv. Ambard. Bull. soc. chim. biol. 2^ 203'-.3(1920). — A. advizes the use 
of a mixt. of 1 pt. of NaF and 2 pts. of KHiPO^ in the proportion of 15 g, per 1. of blood. 

J. C. S. 

Modifications of Bertrand^s method for estimating very small quantities of sugar. 

L. AmBARD. Bull. see. chim. biol. 2t 203-5(1920). — A, advizes heating the sugar soln. 
with the Cu reagents in a centrifuge tube immersed in a water-bath. The pptd. CujO 
is collected by ceotrifugalization, washed, and dissolved in the tube by adding the Fej- 
(S04)j«rfii. J.C.S. 

Am^ase; its estimation and the mechanism of its action. L. Ahbard. Btill 
soc. ckim. biol. 3t 51-65(1921). — Crude powdered starch removes amylase from soln. and 
keeps it fix«l> in spite of repeated washing by the centrifuge. On the other hand, it 
gives up the ferment promptly to filtered starch or glycogen solns. contg. neutral salt; 
the latter process A. terms “d^fixation.” It furnishes (1) a convenient method for 
estg. amylase (in saliva, blood, urine, etc,), and (2) important light on the theory of 
its action. It is shown that the whole (96-100%) of the ferment m a soln. can be re- 
moved by starch powder; for the purposes of estn., solid starch-ferment complex is 
mixed with filtered starch soln. contg. NaCl (to allow of defixation) and a phosphate 
mixt. (to ensure the optimum ps 6.60 for the action of the ferment). The mixt. is 
kept at 35* for a time, until not more than Vio of the starch has been hydrolyzed ; during 
this initial phase of the reaction the amt, of sugar formed is proportional to the time 
(that is. the rate of the reaction is const.). The ferment action is then stopped by addi- 
tion of enough NaOH to overcome the buffer action of the phosphate, and the maltose 
formed is estd. by a modification of Bertrand’s process (cf. preceding abst.). The 
method b evidently very accurate. As regards the theoretical aspect, A. could not es- 
tablish whether solid starch requires salt for the fixation of amylase, because it could 
not be washed free from salt; salt added to washed starch increased the fixation by 1.5% 
only. The addition of salt, levuJose, sucrose, maltose, glycerol, or inulin to the wash 
water tnnW* no difference; the amylase remains fixed. Fe(OH)s and AI(OH)s alone 
simulate the action of ^ycogen and starch solns. by reducing the activity of the starch 
powder-amylaae complex, but apparently not by removing any amylase; rather by 
forming a complex with the starch which partly inhibits the action of the ferment. 
Salt-free glycogen ‘‘defixea” only 4%, but on addition of salt 98%. The change of ps 
from 6.60 to 6.0, or to 8.04, had no effect on defixation, but caused in either case a fall 
of 40% in the hydrolysis. Of thb 40% only 2.5% is due to destruction of the enzyme ; 
the decreased hydrolysis is almost entirely due to a slower rate of enz^mie action. These 
results confirm the hypothesis of Henri {Z. Ekktrochem. 11, 790-3(1905); cf, also, for ex- 
ample. Bierry and Giaja.Cbw^-f.rsnd. 143,300-2(1906)). that ferment action is preceded 
by the formation of a complex with the substrate, which formation requires the presence 

of electrolytes. A. does not, however, confirm the dependence of adsorption on ^h. The 

phenomenon, first obaerved by Duclaux, that an increase in the conen. of a starch soln. 
beyond about 1% does not increase the rate of hydrolysis, seems to depend on the fact 
that at such a omen, practically all the ferment (98%) is already fixed and employed in 
hydrolysb. 

Estimation <rf uraa by sodium hypobromite- L. Ambard Buu. soi < biol.^ 2, 
205-8(1920).— A discussion of the technic of . this method A mrthnfl for temoving 
D from the liberated gas is described ^ ^ 



2652 


Chemical Abstracts 


Vol. 15 


Sodium fluoride or citrate as anti-coagulant in estimating blood sugar. R. Clogkb 

AND A. Richaxjd. Bull. soc. chim. biol. 3 , 66-^(1921). — With citrate, blood glucolysis 
continues and after 24 hrs. scarcely any sugar is left, but when coagulation is prevented 
by NaF, satisfactory results are obtained, even after 4 days. J. C. S. 

New method for the estimation of uric acid in blood. AitEksand&r Oseacri. 
Prseglad. Lekarski, Krakau S9, No. 4(1920) .—Serum (20-^0 cc.) is dild. with 4-14 
times its vol. of water and freed from albumin by treatment with uranyl acetate soln. 
(1.5%, in vol. equal to that of the serum). The ppt. is filtered, dissolved in a warm 
mixt. of water (equal in vol. to the filtrate), and 0.5 NNaOH soln., re-pptd. with 0.5 N 
AcOH and filtered while hot. Uric acid is sepd. in the usual manner from the combined 
and coned, filtrates. J. C. S. 

Estimation of uric acid in blood by Folin's method. I. A. Zaleski and (Miss) 
A. A. Sachnovska, Russ. Physiol. J. 2, 14-35(1919), — Expts. have been made to 
test the accuracy of the results yielded by Folin's method (Folin and Macallum, C .4. 
6, 2245 ; 7, 621; Folin and Denis, C. A. 7, 1028, 1523), which depends on comparison in 
a colorimeter of the intensities of the blue colorations obtained when the uric acid soln. 
to be tested and a standard uric acid soln. are treated with phosphotungstic acid in 
presence of an alkali. The authors suggest various modifications in the procedure. 
The Mg'Ag salt, in the form of which the uric acid is sepd. from the blood, is best de- 
composed, not by HjS, but by HCl, the Ag chloride being then removed by filtration 
from the uric acid soln.; this alteration shortens the time required by the estn. very 
considerably. For detg. the intensity of the blue coloration obtained with the phos- 
photungstic reagent, use is made of blue glasses previously standardized with the help 
of uric acid solas, of known cone ns. The method admits of the estu. of the amt. of uric 
acid in 10 cc. of blood with an error of at most 0.05 mg. J. C. S. 

Detection of blood in feces. P. X. van Kck. Utrecht. Pluirm. Weekhlad 58, 
723-7(1021). — As pointed out in a previous paper (C. A. 14, 1692) the benzidine test 
is not specific for blood. Many substances, particularly peptone and certain albu- 
mins and their cleavage products, respond to the test. It has been found, however, 
that blood will respond after heating even to charring, while a temp, of 175^ 
suffices to destroy this property in other substances. Of 500 samples 467 gave the 
benzidine test l>cforc heating, but after licaling to 175® only 175 still responded 
Albumin in feces can generally be detected by the biuret reaction. Usually, but not 
always, if the biuret test is positive the l)eiizidine test is also positive. A sample which 
was positive to both reactions contained 2.7 N; another, negative to both, contained 
only 0.7% N. Spectroscopic methods arc not sensitive enough to serve as a control 
of the benzidine test. Juuan F. Smith 

Further improvement in the nephelome ter -colorimeter fKoBER, Klett) 1. Color- 
imeter (U S pat. 1,.>75,7 (j8) !. 


C-PACTKKIOLOGY 

A. K. BAIXS 

Nutritional physiology of the iron bacterium. R. Lieskb. Centr. Bakt Para^ih-nk, 
IIAbt 49, 41 . 3 - 5 : 1919 ); Physiol. Abslrads 5, 437.— The Fe bacterium, 
ochracea, was isolated by the u^e of Mn acetate agar and successfully cultivated on this 
medium. Peptone is imnects-arv for its growth. Ions of Fc or Mn arc necessary- 

H. G. 

Influence of the reaction of media and of the presence of buffer salts on themetAb> 
olism of bacteria. C. G. L . Wolf. Bril. J. Expt. Ptilk. 1, 288“309G920).'-Trto 
% Na»HPO< in glucose pepUone inhibits or delays gas production by 
Is tiv/r/n’t, B. P ‘f' .bVjK, and srpliqui". Tlie effect nti the X 
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metabolism is not pronounced. In the mcp . t. i 
production is increased in the presence of buffer 

potency and stability of the toxin formeH hr/ ' . phosphate increase? the 

pyrophosphate were also examd. The latter ^salt hls^n^’b ^ ^ 

this purpose; it may change by acids either to thp rfu i, PJ’eviously used for 

dihydrogen pyrophosphate; its bufferaction probably depTndTon teLtoctJe”""”’ 

amn. o' the respiratory metabolism showed that those thermo°Tl” 
a high rate of growth in eomparison with other L " all ha” 

whiehUnot shown by those whichgrowmorelwr rrlr. .‘™r“'‘^”"'"''^^ 
the respiratory energy remained loL than wtll be 

coeff. showed that dextrose, when the sole source of C nutriment was dee ^ ^ 
extent of 55% in the fungus, while 45% was used in metabolic processes ^Thislll*^ ^ 

ship corresponds with that observed with nnn u-y r ^ ^ ThisrJation- 

none of the C is used directly 111 th pr due 

that the vege^tive portions of thermolhilicrn^Ltrlide"^^^^^^^^^ 

coolmg below the mm.tnum temp, of growth (21-35'), and that a species di“ theTore 
rapidly ^ the temp. chosen ,s lower, the hyphae being most readily affected M a 
^nrt. ^-minimal temp., the respiration rapidly diminishes, but the respirato;y olo 
tient, CO. : renmms unaffected by cooling. In contrast to Aspergillus niger, Ther- 

moascus rapidly adapts itself to chemically different nutriments. Expts in aims 
poor m. or free from O showed that the vegetative mycelium could endure complete 
withdrawal of 0 for 8 days; under these conditions growth ceases and the respiratory 
energy is greatly depressed. Rc-admission of O causes a marked increase of the res- 
piratoiy quotient. Respiration, however, is permanently depressed, and only increases 
through the growth of new hyphae; withdrawal of O causes rapid death of the latter. 

Pseudomonas polysaccharidarum in. sp.): an organism which decomposes cLpIex 
polysacchandes. A. Rpf^TEI^^ Bull soc. bot. Geuke 11, II, 191 -SfRV^O) — The new 
species readily decomposes pectin substances, cellulose, and starch, in presence of air 
but does not attack lignin substances. In presence of air it liquefies gelatin within 5 
weeks; the resulting liquid is acid and contains amines but not indole. J. S. C. I. 

^“■‘‘’""‘yof'oPP^forn’iWew. G. and Mme G. Villedieu. Compt. rend. 172, 

so'n- of Nil, carbonate (1 in 
U.ooo or 1 in 8000), satd. with basic Cu carbonate, Phytophihora infestans grows and 
the comdiae evolve zoespores, which in their turn continue to evolve and grow, 

n . . J- S. C. 1. 

decomposition of cellulose by aerobic bacteria (Groenewege) 23. 


D— BOTANY 

CARL L. ALSBERG 

Glucose as a source of carbon for certain sweet potato storage-rot fungi. J. L. 

^ ^ Harter. Bur, of Plant Industry. J. Agr. Research 21, 189-210 
!)• Modified Czapek s culture solns. were prepd. to contain glucose in conens. 
rom 0 to 60%. The following 8 fungi, which cause decay of sweet potatoes in storage, 
were grown at 28®; Fusarium acumiruitum, Dip’ <d{a luberkoh, Rhizopus Irilici, Mucor 
cemosus, Sclerotium hataticola, Pcnuilltum sp., Bo'ryiis citierea and Sphaeronema fini’ 
rtoium. The wt. of mycelium was detd. by drying in a vacuum oven at 60°; the 
g ucose content of the solns. was detd. by means of a Fric sacchariineter. The depres- 
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sion*of the^freezing point was detd, by a Beckman thermometer in a flask cooled by the 
evapn, of (CjH6)aO and the osmotic pressure then calcd. The changes in acidity 
values) were made a potentiometer according to Michaelis being used. Conaderable vari- 
ation in the amt. of glucose consumed by the different fungi at the same concn. was noted. 
The greatest glucose consumption was found m solos, of about 10% and decreased 
with the increase of concn. All but 2 of the fungi grew in solns. cont^ning from 42 to 
50% glucose. Penicillium sp. alone grew in 68% glucose soln. The different fungi 
produced varying amts, of dry mycelium at the same concn. and showed different conens. 
for the production of the maximum amt, of fungous material and dry wt The '‘economic 
coefficient” of the different fungi varied. Three of the fungi had little influence on 
the H-ion concn., while 6 increased the addity of the solns. AU of the ftmgi grew in 
a soln. having a max. osmotic pressure varying from 81.33 to 101.46 atm, 
acuminatum and Mucor racemosus increased the concn. and the other fungi generally 
decreased it. In general the decrease in osmotic concn. was not in proportion to sugar 
consumed; so that it is possible that compds. such as org. adds, CtH&OH, etc., were 
formed from the sugar, which would themselves influence the osmotic concn, 

F. C. Cook 

Respiration of sweet potato storage-rot fimgi when grown on a nutrient solution, 
b. b- Harter and J. b. Weimer. IJ. S. Dept, of Agr. J, Agr. Research 21| 211-2<i 
(1921). — The first 7 fungi mentioned in the preceding abstract were shown to be abb 
to utilize definite amts, of glucose as detd. by the CO» given off. The fungi were gro^ii 
in synthetic liquid media. The dry wts. of mycelium, the amts, of glucose remaining, 
the amts, of glucose reduced and the amts, of CO; formed are all recorded for the 7 
fungi. The coeff. of respiratiou, economic coeff. and respiratory quotient are all dis- 
cussed. Four of the fungi gave positive and 3 negative alcohol tests by the iodoforn] 
method. Not enough COa was produced to account for all the sugar consumed and the 
formation of alcohol and acids is believed to take place, Three fungi viz., PeniciUiuh: 
sp., Botrylis cinerea and ScUrotium batalicola grew very slowly and produced a large 
amt. of dry material. They produced a little more than 2 g. of COj per day and con- 
sumed nearly all the glucose. The reverse is true of the other organisms. The coclT. 
of respiration varied from 0.83 to 2.01 and the economic coeffs. from 3.86 to 22.8C. The 
amt. of CQ: produced does not necessarily correlate with the amt. of dry material formc<i 
or with the amt, of glucose reduced. F. C. Cook 

Chemistry of carbonic acid assimilation in light of new work. H. Schroicokk 
Ber. hotan. Gt's. 36, ‘1-27 .'’101 8) ; Physiol. Abiiracls 5, 3S0 . — .\ lecture dealing criticalK 
with various vu‘W>, es|x:eially those of W’illsritter and Stoll, as to the chem. nature ci 
])hotosynthctic C assimilation. H. (i 

Action of magnesium sulfate on the development of roots and stalks. K. Canals 
Hull. soc. fliim. hint. 2, )3.8-0{lP2n; ; Physiol Abstracts 5 , 338. — ^fgS04 is toxic for rtnUN 
in qviantities as low as 2/lO,rHK). This concn., however, usually has a favorable action 
on the stems. .■Xbove 5/in,()t)f) it becomes toxic for these as well. H O 

Coffee bean 'Daubentonia longtfolia) as a poisonous plant C. D. Marsh and 
.\. B. Clawshn, j Hf'^earch 20 , 507-13(1920); Analyst 46 , H.S.—This plant, 

sometimes named .sVsNj«f<{ cavuniUesii, is a slmib tielonging to the order I,AJguminos.ie. 
and occurs in the wild sutc over an area extending from Florida to Texas, fn fecdiiu; 
expts. cm sheep the stnaliest dfwe of the whole plant prcxlucing symplons of poisoning 
was 0,066 Ib. per cwt, f»l animal, and the minimum fatal dose was 0.11 lb. The seeds 
are more highly toxic than the leaves and seed pods, although the roasted seeds have 
been used as a substitute for coffee wihout deleterious effect. Various closely related 
plants have from time to time been described as poisonous. The toxic substance in the 
plant is excreted very' slowly by animals, and p^soning may result from the rciw :ucd 
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administration of quantities below the toxic dose. The plant is poisonous to ^heep, 
and probably goats, but no data are extant with regard to its effect on cattle and hordes! 

H.G. 

Action of light and carbon dioxide on the mobility of green and colorless swannlng 
cells. ^ EumSTH Bolts. / ahrh. wiss. Botanik 59, 287-325{ 1920) ; Physiol A bsiracts 5, 
507 ,— There is a siniilarity between photokinesis and phototaxis. It was shown that 
absence of CQi caused a cessation of movement in a great number of green and colorless 
"swarming cells.’' The chief condition is the presence of free H-ions. The CO 2 could 
be substituted wholly or partly by other acids. H. G. 

Hofmones in the plant kingdoni. F. Wkbbr, Natunij. Woch. 19, 241-.53(1920). 
-General. jj. G. 

The mechanism of root pressure. J. H. Priestley. New Phyt 19, 189-99(1920) ; 
Physid. Abstracts 5, 434. — A theory of root pressure is outlined that is in accord with 
the facts and laws of physics and chemistr>', and which harmonizes with botanical 
facts. H. G. 

Cooteot of soluble carbohydrates in pinewood. S, Schmidt- Nelson. Teht. 
I'kehlad 67| 364-5(1920).— Pinewood felled in the spring was finely rasped, and after 
oxtn. with ether was repeatedly extd. by alternate boiling with water or 0.3% AcOH 
and treatment with ale. By more than 20 successive extns. a yield of sol. matter was 
obtained equal to 12.04% of the original wood or 13.9% of the dry substance. In 
detns. of reducing sugar by Kjeldahl’s method 1 g. of the dried ext., before inversion, 
reduced 0.1898 g. of Cu, and after inversion with 2% HCl it reduced 0.6165 g. of Cu. 
A substantially similar ext. was obtained from pinewood felled in the winter, but the 
yield in this case was only V? of that mentioned above. Pentosan detns. on the ext. 
indicated about 23% of xylose. J. S. C. I. 

Manganese in commonly grown legumes. J. S. Jones and D. K- Bulus. J. 
Jnd. Eng, Chem. 13, *52-l-5n02i). -Mn was drtd. in several species of legumes to be 
used in feeding expts. .\v. amts, varying from to 6S mg. per kg. of air-dried sample 
were found. Mn is most abundant in the k-a\cs. and it thought this supports the 
view that its function in plants is catalytic T. G. PHiLUVs 

Air pollution by smoke. A. G. Piston. J. Mh. 27, 69-77(1920); Expt. 
Sta. Record 44 , 430-1 - — The expts. ^\ere made at Leeds. The higher lernp. and stronger 
draft in factory furnaces increase the ash and decrease the tar in soot. The solids in 
soot lessen both the intensity and duration of sunlight, and clog the stomata, particu- 
larly of conifers, with tar or oil. In the center of Leeds, free mineral acids in the soot 
may amount to as much as 80 lbs. per acre. The sulfur content of the leaves of trees 
is usually increased. Small quantities of HiSO^ are \exy injurious to soil bacteria 
and to vegetation, and rapidly deplete the suppb' of Hme in the soil. In pastures the 
flora is changed, resulting in some cases in decreasing their feeding value to one-sixth 
of the original. The low lime content of the milk produced on these areas is important. 

T. G. Phillips 

Iron accumulation and mobility in diseased cornstalks. G. N. Hoffhk and K 
fl Carr. Phytopathology 10, r>6{ 1 929); Ex pi. Sin. Record 44, .>11.— Accumulation 
of Fe and increased catalase and oxidase activity are correlated with root-rot infection 
and malnutrition. The conduction of w-ater and elaborated foods is interfered with. 
In these portions of the stem the reaction is nearly neutral. The health and rate of 
growth of a young plant may be detd. by its ability to maintain an acidity high enough 
to keep the iron compds. mobile, as occurs in normal green plants. T. G. Piiaups 

The wfaoried mOkweed (Asclepias galioides) as a poisonous plant. C. Dwight 
Marsh, A. B. Clawson, J. F. Couch and W, W, Eggleston. U. S. Dept. Agr.. Bull. 
No 800 , 40 pp.(I920). — This weed, grow’ing in Colorado, rtaii. Nov .tfoxirn and .Ari- 
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zona, is poisonous to horses, cattle and sheep, causing congestion of the peripheral 
blood vessels and spasms. Incomplete chem. examn. shows the presence of toxic 
cotnpds. some of which are glucosides. Traces of a non-toxic alkaloid are also present. 
No satisfactorj^ medicinal remedy has been found. T. G. Pmu.g>s 

Chlorophyll content and carbon dioxide assimilation in Alpine and lowland pbuits. 
M. Hknrici. Verhandl. Naturf. Ges, Basel 30,43-136(1919) ; Expt. Sta. Record 132. 

’ — The leaves of certain meadow plants at high altitudes contmn much less chlorophyll 
than the same species in the lowlands. Some exceptions are noted. Assimilation of 
COj in the Alpine plants begins at a higher light intensity, but at a lower temp, than 
in the lowland plants. The relative amt. of assimilation at different elevations is a 
function of light intensity and temp. T. G. Phillips 

Seventeenth report of the Woburn experimental fruit farm. S. U. Pickering. 
Wobiirn Expl. Fruit Farm Kept. 17, 89, 31 o -‘25(1920) ; Eypl.Sla. Preord 43, 29-30. — The 
deleterious effect of one plant on another seems to be general, and more marked in case 
of plants of the same kind. The toxic agent, which has not been identified, seems to be 
oxidized easily. Removal of the toxins from the soil by means of leaching with water 
has been found to result in greatly increased growth. T. G. Philups 

The silica content of the reed (Hekic) 23. Conductivity and atmospheric ion- 
ization in a confined space under conditions of constant temperature and illumination 
(Stopped) 3. 

E— NUTRITION 

PU1I.1P n. HAWK 
NORM At 

Remarks ofl standards for normal basal metabolism, J. H. Means and M. X. 
WooDW'ELL Mass. Gen. Hosp, .Irr /i. lutfrii. Med. 27, 608-10(1021'!. — The observed 
values for the basal metabolism in 39 normal, and 0 obese persons and in a number of 
patients with evidences of hyper- or hypothyroidism were compared w’ith those calcd. 
from the Du Bois height-weight chart (U. A. 10, 2101), from the Harris-Benedict pre- 
diction tables and by the formulas of Drcycr (C, .1. 14, 3265). With normal men. all 
three gave about the same deviation, though this was slightly less with the Du Bois 
formula than with the others. With olx-sc persons, the Harris-Benedict tables gave 
slightly the better rcsult.s, hut with all three methods the result.s W’cre W’ithin what may 
be considered the normal variation. In patients with hypo- and hyperthyroidism , 
the deviations ^vere 6^0 greater with the Harris-Benedict tallies and 7*^0 greater with the 
Dreyer formulas than with that of Du Bois. The Du Bois standards arc about 1 X 
calorics greater than those used by Harris and Benedict (and by Dreyer), possibly dm- 
to the fact that the former arc Ija.scd chiefly on detns. of I hr. duration in the calorimeu r. 
whereas the latter are compiled largely from the results of shorter expts, with the respira- 
tion app. The Du Bois method is recommended as simple, already in common use .'uul 
at least as good as the others. I. Green’W.^lo 

Creatinuria. 11. Arginine and cystine as precursors of creatine, E. G. Cross 
AND H. Steenrock. Univ. Wis. J. Biol. Chem. 47, 33-131 1921); cf, C. . 1 . 13 , 1. 

— “Arginine administered orally in sufficient amts. (0.15 g. per kg.) augments creatine 
excretion in the pig. Creatinuria induced by casein feeding appears to have its origin 
in large part in the formation of creatine from arginine, but the acidity of the H.POi 
split off no doubt also contributes to the creatinuria as a result of the stimulation of the 
endogenous metabolism. Cystine feeding causes creatinuria only when the H;S0< 
formed by the oxidation of its Sis left imncutralized; when neutralized the crc.itiiuin^ 
promptly disappears. Neutralization of acirlity does not prevent the creatinuria called 
forth by casein or arginine feeding.” III. The effect of thyroid feeding upon creatin' 
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uilA. O. Gross and H. Strrnbock. Univ. Wis. Jhid 46^2.~'"The feeding 
of sheep^s thyroid to a pig on a N-free diet calls forth a marked stimulation of creatine 
fonnation. This is accentuated when creatine precursors from exogenous sources are 
available. It is suggested that creatine formation is primarily dependent upon the 
bailee that obtains between the arginase and oxidative systems whereby arginine is 
deatooyed. On these premises, arginine from exogenous sources is not metabolized into 
creatine in the same proportions as arginine from endogenous sources because this 
varies in different organs. Furthermore, it is suggested that the thyroid principle may 
be active in causing creatine formation by accelerating the oxidative system of arginine 
destruction at the expense of the effect of arginase and that in the thyroid mechanism 
is to be sought the variable responsible for the difference in reaction of men and women 
to protein feeding. Creatinuria is looked upon as the result of the accumulation of 
creatine up to and beyond the threshold of its excretion. Usually this is prevented 
by the prevalent rate of conversion of creatine into creatinine which appears to be an 
invariable reaction.” I, Grbenwald 

Basal metabolism of normal women. Katharine Blxjnt and Marie Dye. 
Univ. Chicago. J. Biol. Chem. 47, 69-87(1921). — 216 observations of the basal metab- 
olism of 17 women, 14 of whom were observed during one or more menstrual cycles 
and 1 for 26 almost consecutive days. No definite change in metabolism was observed 
during menstruation. The daily variation for each subject ranged from 7.4 to 28.8%, 
average 13.2%. The average of the observed values on any one subject differed from 
those calcd. from the multiple prediction tables of Harris and Benedict (C. A. 13, 1221, 
1722) by from 5.5% to -12.9%, av. -4.1%. Compared with the Du Bois standards, 
(C, A> 11| 2345) the observed values are all low, from 0.3 to -13.8%, av. -6.5%. Ex- 
cept for one day in one subject in whom the pulse rate increased to an extent that may 
be considered pathological, there was no definite relation between pulse rate and level 
of metabolism. Neither was there any constant change in pulse rate during menstrua- 
tion. I- Greenwaed 

Fat-soluble vitamine. VH. The fat-soluble vitamine and yellow pigmentation in 
Animal fats With some observations on its stability to saponification. H. Steenbock, 
MariaVa T. Ssiyiv and Mary V. Bueel. Univ. Wis. J. Biol. Che?n. 47, 89-109(1921) . 
— Codliver oil contains much fat-sol. vitamine but very little yellow pigment. Neither 
does the vitamine content closely parallel the pigment content in beef fat nor in butter 
fat but, owing to the fact that both factors are closely associated in the food supply, 
the most higUy pigmented beef and butter fats are generally richest in vitamine. The 
fat-sol. vitamine is not destroyed by treatment with 2 cc. 20% KOH in EtOH for each 
gram of fat for 4 hrs. at 37“ or for 30 min. at boiling temp. Cf. Steenbock and Boutwell, 
C. A. 14, 660, 1362, 1351. I- Greenwald 

Supplementaiy protein values in foods. I. The nutritive values of animal tissues. 
E. V. McCoixuu, Nina Simmonds and H. T. Parsons. Johns Hopkins Univ. /. 
Biol. Chem. 47, 111-37(1921). II. Supplementary dietary relations between animal 
tissues and cereal and legume seeds. Ibid 139-73. HI. The supplementary dietary 
relations between the proteins of the cereal grains and the potato. Ibid 175-206. 
IV. The supplementary relations of cereal grain with cereal grain; legume seed with 
legume seed; and cereal grain with respect to improvement in the quality of their 
proteins. /Wd 207-34. V. Supplementary relations of the proteins of milk for those 
of cereals and of milk for those of legume seeds. Ibid 235-47. — These papers report 
the results of expts. upon rats designed to det. in what manner the different kinds of 
food materials may compensate for individual deficiencies, particularly with regard to 
the biol. value of the protein. For such comparisons, the rate of growth is not a suffi- 
ciently accurate index. McC., S. and P. also observe the changes in the character of 
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the coat> the attention given this by the animal, the appearance of the of the ear, 
feet and, tail, the habits of the animal when left alone or when handled, initabiUtj w 
lack of this, fertility, success of female in rearing young (failure is apparently mat due 
so much to lack of milk as to its poor quality and to the loss of normal reactions tp the 
presence of the young on the part of the mother), fertility in succeeding generatkms 
(up to the fifth), etc, The kidney, liver and muscle of the ox contain proteins wtu^. 
when these tissues are employed singly as the sole source of N, but completely supplemeu' 
ted with respect to all other factors, have about the same biological value as the proteins 
of the wheat kernel, although the kidney protein appears to have slightly the highei 
value. There is no distinct evidence of toxicity in muscle, kidney or liver when fed 
in amts, sufiicient to secure from 35 to 70% of protein in the diet. The first limiting 
factor in all three tissues is lack of Ca. The addition of NaCl is also necessary, l«iver 
and kidney contain an abundance of fat-sol. A and of HsO-sol. B, and when fre^ and 
raw, of HjO-sol. C. Muscle tissue is very deficient in these factors but docs not entirely 
lack any one of them. Although not superior to the cereal proteins when fed alone, 
the proteins of kidney, liver and muscle are remarkably efiective as supplements for 
the proteins of cereals. They are all about equally effective as supplements to wheat 
protein. With niixts. containing 0,67 seed protein and 0.33 tissue protein, the relative 
order of decreasing effectiveness of the different seed proteins was: with kidney; wheat, 
barley, rye, oat, mai/e, soy bean, pea, navy bean: with muscle; wheat, oat, barley, 
maize, pea, navy bean, soy bean: with liver; barley, rye, wheat, c»t, maize. The N 
compds, of the potato enhance to some degree the biol. value of the proteins of the cereal 
and legume seeds but not to so great an extent as do the proteins of muscle, liver, kidney 
or of milk. Neither is tlicre any such selective efficiency in compensating for the defi- 
ciencies of individual seeds as is observed in the case of the ammal proteins. The 
potato seems about equally effective as a supplement for all the seeds which have been 
studied. The combination of 2 cereal grains or of 2 legume seeds does not appear to 
offer a protein ration superior to that obtained from either seed almie. But the protein 
of a combination of a cereal grain and a legume, as with wheat and navy beans, or wheat 
and peas, may be decidedly suiierior to that of either alone. The proteins of muscle, liver 
or kidney are superior to milk for the specific purpose of supplementing the proteins 
of the cereals, barley, rye, maize, wheat, rolled oats and the legumes, peas, soy beans, 
navy beans and the potato. Milk, however, is an effective supplement for these vege- 
table foods with respect to other factors a.s well as protein. This is especially true of 
Ca and fat-sol. A. (biver and kidney will also supply fat-sol. A. Abstr.). I. G. 

The sensitivity to poisons of those suffering from vitamine deficiency. W. Storm 
VAN Leeuwen and F, Vi'RZAR. Aktid. \Vetensthapp€n J w-iterduw 29, 654 S 

(1920). — When fowls and cals were fed on polished rice and food deficient in vitamin^^s. 
the organs did not show any change in sensitivity towards adrenaline, histanune, choline, 
and atropine. In two expts. it appeared that atropine did not remain in the intestine 
of fowls suffering from vitamine deficiency after receiving that dnig in doses of 0.001 
to 1 mg. daily. These fowls made weak s^ntaneous movements. It appears that 
there is no stimulating effect of atropine in the intestines of fowls fed on polished rice 

N, KoPEtorr 

Partial pancreatectomy. Experimental chronic pancreatic diabetes, E. Lanu 
PEEDT. Ada med. Scar.d. 53, 1-191(1920); Physid. Abstracls 5, 302-3. — A detaiUd 
study of the carbohydrate metabolism of dogs from which the greater part of the pan- 
creas had been removed in order to imitate the conditiems obtain^ in htunan pancreatic 
diabetes. In young animals variations of carbohydrate tt^erance were found to follow 
the operatiem, but the typical symptoms of diabetes did not appear for sewral monthj' 
On the other hand, a full-grown animal became glticosuric at once on removal of most oi 
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thepaacretts. J*. arrives at the conclusion that the pancreas influences the rate at whi6h 
tah^ upirom the blood by the tissues, not the rate at which it is oxidized. The 
dISeittoees between clinical picture presented by these animals and that of .human 
diabetetl ate due to a great extent to the absence of the alk. pancreatic juice from the 
duodaiuhi under the exptl. conditions. The acid gastric contents liberate substances 
frew the duodenal walls which, by stimulating the liver, lead to hyperglucemia. There 
was no cviden<« p<Kt mortem that any of the endocrine organs, other than the islets of 
T/ip gefhana. had played any essential part in the production of the observed symptom 
comidez. H. G. 

Protein metabolism with special reference to mixtures rich in carbohydrate. 
M. RimNSK. Arch^ (/. Amt,) u. Phys. 1919^ 24-72; Physiol. Abstracts 5, 362.— Ihis 
gives the importance of the addition of carbohydrates and fats for the diminution of 
proton, 'metabolispi.. Tables of series of expts. with various food combinations are 
given. ; H. G. 

SxuUiede^ investigations on the protein minimum of a bread diet M. Hubn^k. 
Arch. {J- Anaf,) «. Pkys. 1919, 124^; Physiol. Abstracts 5, 360. — Refutation of the 
views of Hindhede (cf. C. A . 8, 3577). H. G. 

Ration <rf the Belgian soldier in the field. F. de Bi.ock. A rch. mid. beiges 73, 
509^34(1920); Physiol. Abstracts 5, 415. — A useful summary, mainly statistical, of the 
food of Belgian soldiers from 1914-19. The ration contained 1 00-1 1 0 g. protein, 90-100 
fat, and 600 carbohydrate, and had a calorie value of 3,300-3,700, rising to 4,000 during 
severe efforts. Ale. in moderate doses was found most useful. H. G. 

Alimentation by various bread-making flours. C. Achakd and L. Gaidlard. 
Arch. nUd. exp. .28, 644-56(1920); Physiol. AhsLracis 5, 472,— To a basal diet of 
carrots, etc., in rabbits, flour from wheat, maize, rice, etc., was added. Details are 
given of the weight, growth, etc., and the weights, etc., of various organs at the autopsy. 
They hesitate to apply their results to human beings, as the latter take .such cereals 
as bread, or cooked in some way, not as the raw flour. As, however, their chief con- 
dusion is that there are no marked differences in the use of the six flours they used, this 
want of practical application is not serious. H. G. 

The quantitative relation between the antineuritic value of a diet and the onset of 
polyneuritis, H. H. Gr£En. Pijth and Sixth Reports of Director of Vet. Res., Union 
of S. Africa, Dept, of Agr. April 1918; Physiol. Abstracts 5, 305-6; cf. C. A. 12, 2599.— 
Many expts. on pigeons show that the daily demand for the vitamine B is not definite, 
but varies with the exogenous metabolism. There appears to be no reason to think 
that vitamine consumption is related to carbohydrate metabolism any more than that 
of fat or protein. Vitamine B is also required for tissue building. The term “vitamine 
index” is used to denote the ratio of vitamine absorbed in digestion to the energy value 
of the digested food, A formula is deduced to deal with this theory. H. G. 

Avitaminosis and testis. P. Novaro. Gaz. d^gli ospedali, Milan 424(1920); 
Physiol. Ahstracts 5, 473.— Pigeons on a diet without water-sol, vitamine B exhibited 
degeneration of the tubules and hyperplasia of the interstitial tissue in the testis. H. G. 

Muence of carbohydrates and fats on nitrogen equilibrium. A. Kr-aft. Illinois 
Med. J. 37, 255-7(1920) ; Physiol. Abstracts 5, 300.— The administration of fat and starch 
reduced the rate of lo^ of body w4. in underfed dogs. « H. G. 

.. Tho vitamine content of extract of rice bran, and the methods of estimating it. 
B. C P JansSN Med. geneesk. lab. Weltevreden, Java 1920, 3e Ser. A, Nos. 1, m, 3, 
2Z^lJ>hysid. Abstracts 5, 361,-0.3% HCl, 70% ale. and 96% ale. contg. HCI were 
used to ext. rice bran. The exts. were dried on to washed white rice, and the resultant 
product was ^vea to cocks and doves. The diff. methods of extn. all gave the same 
and: the vitamine is quantitatively extd. Doves are slightly more stt^ceptl e t an 
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cotks to lack of antineuritic vitamine. Chem. methods for estg, vitamioes ait not 
yet trust^rorthy; the biol. method is the only safe one at present *'NofuietJes” 
{Munia- maja) are more susceptible than the other birds used; therefore they ait 
animals for estg. antineuritic vitamine. H. G. 

The digestion of fishes. A. F. Svouma. Russ. Physiol, J. 2» 170-84(1910); 
Physiol. Abstrccts 5, 469,— The expts. were performed on sharks {ScyUium aUoHs) with 
gastric or intestinal fistulas. After feeding the fish, the acidity of its gastric juice 
gradually increases up to a certain max., which is reached in about 48 hrs. The wwTtmai 
acidity is about 1.6% calcd. as HCl. The proteolytic enzyme of the gastric juice st^ts 
the proteins down to cryst. products, so that about 62% of the N are not predpitabk by 
phospho tungstic acid. The period of digestion is very Tong (up to 6 days). 14pase 
is absent in the gastric juice of the diark. Contrary to Van Slyke^s and White’s rucpU.. 
(cf. C-A. 5} 1955) no absorption of foodstuffs and N could be observed in the stomach. 

H. G. 

The influence of the anterior lobe of the hypophysis upon the development of the 
albino rat. Warrbn R. Sisson and Edwin N. Broylbs. Johns Hopkins Univ, 
Bull. Johns Hopkins Hasp. 32, 22-30(1921).— "The desiccated powder of the anterior 
lobe of the hypophysis gland of young calves in doses of 0.04-0.3 g. was fed to albino rats 
(Jl/ttj norivegicus aibinus) of a standard stock. The expts. were begun when the animals 
were 3 weeks old and lasted for periods of from 7-10 weeks. 68 animals were used for 
the expts., about being controls. These animals were observed for differences in 
activity, in the condition of their fur, in their nutrition and in their skeletal develop* 
ment. Special emphasis was laid upon differences in external sexual characteristics, 
changes in body wts, and differences in the microscopical findings of the reproductive 
organs and the endocrine glands. Dietary precautions were taken in order to differ* 
entiate the effect of food and the gland substance. The hypophysis-fed animals developed 
normally and showed no differences beyond the variations of their species. The 
autopsy studies also show no differences.” The results of the expts. are b agreement 
with the findings of Gudematsch (C.A. 9, 1931), tewis and Miller {C.A. 7,3999). and 
Hosldns (J. Expll. Zodl. 21, 295) and at variance with those of Clark (C. A. 9, 3281), 
Robertson (C. A. 10, 1666) and Goetsch {C. A. 10, 919) who obaenred an acceleration 
of growth after feeding the gland. A. R. Donator 

The variation and the statistical constants of basal metabtdism in men. j. Ar- 
thur Harris and F. G. Benrdict. Carnegie Inst, of Wash. J. Biol. Chtm. 46, 
257-79 (1921). — “The avs. of daily periods of observation for individual men who have 
been studied from 20 to 53 days show statistically significant ranges and standard de- 
viations of metabolism, the magnitudes of which depend upon the unit of measurement. 
When the variabilities are expressed as percentages of the means to showthrir relative 
values it appears that the variability is measured by coefls. of variation of about 4% of 
the av. metabolism. The variability in the metabolism of the individual is positively 
correlated with the duration of the period of time over which the observations have 
been distributed. This indicates not merely that the metabrdism of the individual under 
the standard conditions for basal detns. is variable but that the amt of vaarititm bears 
a measurable relation to the length of time over which the observations extend. The 
correlations between range of observations and variations in metabolism arc greater 
for narrower ranges of observation than for longer ranges, thus Indicating that the greater 
part of the physiological variations in metabolism will be realized in relatively short 
periods of time. It is evident, therefore, that the metabolism of the 'nonnal* subject 
ia not const, even with practically const, body but is to some extent in a state 
of flux. The consta. given furnish some measure of this variation and may serve as a 

of comparison in future work. The statistical problem concemlnf the population 
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Goost consists in detg. (a) wliether the individual means or the individual minima 
((rf daily means) shall be used as the basis of calcn., and (^) what method of weighting, 
if any, shall be adopted when repeated observations have been made in varying numbers 
upon the individuals of a series. Analysis of the 863 daily means available for 136 
men studied at the Nutrition Lab. shows that in this series the means deduced by weight- 
ing do not materially differ from those dctd. without weighting. The results of this 
study also show that the population const, derived from individual means is less modi- 
fied by weighting than that deduced from the individual minima. Furthermore, both 
standard deviation and coeH. of variation arc low'cr when the population consts. are 
based on individual means or upon all daily means than when based on individual 
inimma. Since weighting may logically be demanded, it is clear that the method of 
means fumisbes a more suitable const, for representing the metabolism of a series of 
individuals than the method of minima. The method of weighting adopted will depend 
to some extent upon the personal judgment of the investigator. Weighting with the 
actual number of days probably Attaches relatively too great importance to the obser- 
vations on certain individuals who happen for one reason or another to be more exten- 
sively studied. Probably weighting with the square root of the number of days rather 
than with the number of days would be the course recommended by most statisticians.'' 

A. P. Lothrop 

Amino acids in nutrition, ni. Is proline a growth-limiting factor in the proteins 
peas (Vieia sativa)? What nucleus in zein is responsible for supplementing these 
proteins? Barnett Sure. Univs. Wis. aud Ark. J. Biol. Chem. 46,443-62(1921); 
cf. C. A. 14, 3706.~Zein supplements the proteins of peas to a considerable extent but 
neither lactalbumin nor gelatin are efficient (confirmation of the findings of McCollum, 
Simmonds aud Parsons, C A, 13, 1489). Tn addition neither arachin (peanut globulin) 
nor edestin improve the nutritive value of pea proteins. Several of the known amino- 
add constituents of zein and other amino acids as well were added to a ration contain- 
ing 46% of peas in an effort to det. the nucleus responsible for the supplementing effect 
of zdn. Alanine, leucine, valine, tryptophan, lysine, cystine, tyrosine and proline 
were and "since zein is v'ery low in arginine and histidine, it is suggested that 

zein may contain one or more amino acids necessary for growth as yet not isolated by 
previous methods of technic.” Lothrop 

A study of the chlorine content of milk and blood after the ingestion of sodium 
chloride. W, Denis and Warren R. Sisson. Mass. General Hosp. J. Biol Chem. 
46, 483-92(1921).— ”A series of expts, wxre earned out to det. the effect of diet upon 
the Cl conen. of milk. On a salt-free diet for a period of 24 days no change took place 
in the a conen. of milk from a goat giving about 150 cc. per day; the ingestion of 1.2 g. 
per kg. of body wt., daily, over a period of 6 days causes no change in a conen. of the 
milk Further expts. were undertaken with goats to show the effect of increasing the 
Cl conen. of the blood plasma upon the Cl content of the milk. By administration of 
an amt. of NaCl sufficiently large to produce an 18% increase in the conen. of this salt 
in the blood plasma, the Cl content of the milk is also raised; Coincident with this 
increase in the a conen, of the milk and blood plasma the vol. of milk became greatly 
diminished." It has previously been showm that ingestion of moderate amts, of NaCl 
has no effect on the output of Cl in either human or cow milk. A. P. Lothrop 
of xylose. Klbert W. Rockwood and Krikor G. Khorozian. 
Univ. Iowa. J, Biol CAem. 46, 553-8(1921).— Xylose was fed to rabbits, cats, dogs 
aud man m diets furnishing varying amts, of other carbohydrates and of protein. More 
xylose was utilized on a diet containing little or no other carbohydrate but the amt. 
absorbed was very small at best and it cannot be regarded in any sense as a valuable 
food. Utilization was greatest in the rabbits (1.5-1 .75 g. per kg. of body wt.) and much 
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less in cais and dogs (0.5-1.0 g.)- In man the amt. was very small in proportion to^e 
body wt. varying from 0.145 g. on a low carbohydrate diet to 0.068 g. on a hij^ caibohy- 
drate diet. In estg. the utilizaticm of xylose the difference in the amt ingeMed and 
that excreted in the urine and feces was detd. and no opinion is expressed as to whether 
that which disappeared was oxidized, stored or converted into some other compd. : ‘ 

A, F. tOTHlGr 

The relation of plant carotinoids to growth and reproduction of albino rats. Lnmv 
S. Paumkr and Corneua Kennedy. Univ. Minn. J. Biol. Chem. 46,669-77(1021).— 
Normal growth and reproduction has been observed in. albino rats, a spedes of animal 
in which there is a complete absence of carotinoid pigments, with ewe tnilk-fat and caro- 
tinoid-free egg yolk as the sole sources of fat-sol. vitamine. The ewe ndlk-fat contained 
only 0.00014% of carotin and the ration showing the best results contained only 
0,0000126% of carotin. The carotinoid-free eggs were obtained from hens remaining 
from an original carotinoid-free flock of white Iveghom fowls raised from hatching to 
maturity and continuously thereafter on rations containing at most mere traces of 
carotinoids (C. .4 , 13 , 32 1 5) . The basal ration used was entirely devoid of carotinoids. 

quant, comparison of the carotin content and vitamine effldency of various rations 
shows wide and incongruous relations between the two factors. The sabstanees arc 
not even quantitatively associated in the plant tissues in which both are presumably syn- 
thesized. The results of the expts. show conclusively that carotinoid pigment is not 
necessary for the normal growth and reproduction of albino rats and indicate that 
the fat-sol. vitamine and carotinoid pigment are not identical. A. P. LoTRttOP 

Organic foodstuffs with specific action. IV. Gas metabolism changes in pigeons 
fed upon polished rice, with and without the addition of yeast to the diet. Kmii 
Abderhalden, Arch. ges. Physiol. 187, 86-9(1921). — Pigeons w’cra fed for 2 weeks 
on a diet consisting exclusively of polished rice and at the end of this period they pre- 
sented the characteristic manifestations of alimentary dystrophy. During the period 
of the expt, body wt,, temp, and gas metabolism detns. were made and curves plotted 
for the values secured show a gradual fall throughout the course of the expt When 
yeast, or an ale. ext. of yeast, was added to the diet a rise in the gas metabolism always 
occurred. G. H. S 

Physiology of the liver. HI. Glycogen feeding. P. JtTNKBxsboir. Arch, 
j^es. Pkystol. 187, 26{K'<2 (1021): ci. C A. 15, 1923.— The excessive addition of protein 
and carbohydrate to the foorl of dogs results lu a very considerable accumulation of 
glycogen in the liver. In certain animals a high glycogen content corresponds with a 
high liver wt.; but in any series oF animals no const, proportion between these factors 
is present. Glycogen content and fat content stand in inverse ratio. A liver with high 
glycogen content shows a water content which is lower than normal. High-protein 
and carbohydrate diet may lead to a marked Increase in the wt. of the liver; in one expt 
the liver weighed 12.43% of the body wt. Individual variations in the wt. of the liver 
as compared with fxxly wt., and in the relationship between the glycogen, fat and water 
in the liver become very pronounced after glycogen feeding. G. If. S 

Therapeutic use of sugar in infants. P. NoitftcouRT. Bull. acad. mkd. 85, 221 
(1921). — Of the sugars, only surrose is of therapeutic value, and when employed m amts 
of 16-15 g. per 100 g, of fornl it is very useful in diverse conditions, sudi as persistent 
vomiting, hypotrophic and cachectic conditions, acute and subacute gastrointestiiial 
disturbances, etc. Elimination of sugar from the diet often leads to soious pathologic 
conditions. G. H. 8 

Absorption and elimination of hot and cold sugared drinks. Boiosv. 
dead. mcd. 85, 23.3-5F1921). — Two expts . 10 days apart, were amducted upon the snme 
4 individuals tinder identical condition?. In the first test each of the men drank (Wi 
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cc. rf cold water, coutaining 5% of sugar and 0. 1 g. of methylene blue, after having walked 
a Stance of 13 km. The methylene ])lue first appeared in the urine after 28-37 min. 
The blood pressure rose, within 15-17 min. after the ingestion of the fluid, from 13-14 
to 14-15 cm. of Hg, The second test differed from the first only in that the fluid was 
warmed to 38 ^ Methylene blue first appeared in the urine after 14-18 min. A change 
in blood pressure occurred after 7 min. It is concluded that hot fluids are absorbed 
rawe quickly than cold drinks. G H S 

iVutritive value of infant foods. Dom&ris, Bull. acad. med. 85, 360-5(1921).— 
Com. prepns. offered for use as ‘Complete foexis” are not “complete,’' The exact 
compn. of such prepns. should be indicated upon the labels and use of the word “com- 
plete” should not be allowed. These conclusions are based upon exptl. data. G. H. S. 

Pathogenic significance of fatty acids in fat-milk feeding. Riktsch^i,. Z. 
KtnderheUk. 28} 1$3-200(1921). — The amt. of fatty acids in fresh milk is very small, 
and even in add milk which has undergone bacterial fermentation the amt. is not con- 
siderable. The formation of fatty acids from the milk does not appear to have any 
pathogenic significance under any conditions. Clinical obsen^ations warrant the 
condusimi that the harmful action of cow milk is due to pathologic conditions in the 
intestine rather than to any preformed fatty acids in the milk. G. H. S. 

The state of nourishment and infection. H. Wertheimer and K. Woeff. Z. 
Kinderheilk. 28, 295-309(1921). — The incidence of infection, the duration of the in- 
fections, and the mortality rates were analyzed in several groups of children. Strildng 
differences were found, all in favor of the adequately nourished children. The authors 
reason that since antibody formation is a function of the cell, any condition, such as 
undernourishment, which tends to impair the activity of the cell will be reflected in a 
decreased resistance of the body to infection. G. H. S. 

Sngar tolerance in the new-born. Pauline Khldmann Z. Kinderh^ilk. 28, 
325-8(1921). — The sugar tolerance of 100 male infants was rietd. during the first few 
days of life. The tolerance limit for beet sugar was 7.2 g. x>cr day and kg. of body wt. 
when given 17 g. of the sugar to 100 g. of cow milk. G. H. S. 


ABNORMAL 

Effect of Rlhitgen-ray treatment of the adrenals upon the metabolism in diabetes. 
H. BbumBR. Z, KifiderheUk. 28, 329-34(1921). — R6nlgen-ray treatment of the ad- 
renals in a diabetic caused a rapid decrease in the blood sugar; from 0.262% to 0.122%. 
The condition of acidosis also was changed but the elimination of sugar in the urine was 
not influenml, nor was the carbohydrate tolerance altered. G. H. S. 

Barlow’s disease: Effect of heat on the vitamine: The question of the concentration 
of the food. Edmund Nobee. Z. Kitiderheilk. 28, 348 70(1921). — Seven children 
were cured of Barlow's disease by feeding them exclusively upon milk. In 5 of the 
cases the milk was heated for 10-^35 min., and in 2 cases the heating was prolonged to 
I hr. It is concluded that the vitamine is not as thermolabile as has been assumed. 
"The conen. of the food, t. e., the water content, is important. G. H. S. 

OsteomalaGiA: A study of the effects of certain organ extracts and otiphorectomy 
on the metabolism of calcium and magnesium. H. A. Freund and B C Lockwood. 
A»ii, J^ed.(H^erstown, Md.) 1,67-76(1920); Physiol Ahstracls6y 74. — The patient was a 
woman 33 yrs. of age. After a week’s control period she was given successively desiccated 
thyroid in 5 grain doses 3 times daily: pituitrin, 1 cc. hypodermically twice daily; 
and, finally, parathyroid ext, in Vw ffrain doses, frequency not stated. In each case 
the gland administration was continued for a week, with rest periods between. Suc- 
ceeding the iMuathyroid administration the ovaries were removed, both being cystic. 
During each period of the study, detns. were made of the Ca and ^^g intake and output 
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There was a taarked Ca loss and a imute Mg loss. Most of the Ca was excreted in the 
urme.* During the thyroid administration then was a negative Ca balan<» of 1.447 g. 
as a>mpared with 0.447 during the control period. During the same period there was 
a negative Mg balance of 0.327 g. as compared with 0.027. During the pltuitrin period 
the Ca balance was —2.604, and the Mg balance —0.015. There was thus augmented 
Ca loss during both the thyroid and the pltuitrin periods. The Mg loss was more than 
10 times as great during the thyroid as during the normal period. During the pltuitrin 
period there was little change in Mg excretion. During the parathyroid period, on the 
other hand, there was a marked gain both in Ca and Mg, the balances being podtive, 
0.616 and 0.775 g.> resp. After removal of the ovaries there was much greater loss of 
Ca than during any preceding period. The negative balance for Ca was 5.086, and for 
Mg 0.291. The castration was not successful in arresting the disease, as is shown both 
by these figures and by the clinical condition of the patient a year later. H. G. 

War diet and diabetes. C. v. Noorden. Med. Klin. 1921, No. Physiol. 
Abstracts 6, 51-2. — The advantageous influence of nutrition dtiring the war on the 
metabolism of many diabetic patients was caused by the diminution of protein and by 
the cessation of over-nutrition. H. G. 

Pathological changes in gaseous metabolism at rest Marie Krogh. Ugesk. /. 
Laeger 82, 539-50, 577-82(1920); Physiol. Abstracts 5, 300. — The app. used is fully 
described, and by it the normal gaseous metabolism of the body at rest was detd. De- 
partures from this occur in disease, and diseases of the thyroid were specially studied; 
the metabolism goes up in Graves' disease, and falls in myxedema; this is regarded 
as so typical that by this method the diagnoris may be regarded as certain; by dosing 
myxedematous patients with thyroid the metabolism rises, and the dose necessary may 
be ascertmned by noting the return of metabolism to normal; too large doses may pro- 
duce a too great rise and symptoms of hyperthyroidism. H. G. 

F-PHYSIOLOGY 

ANDREW HUNTER 

Histological investigations of oxidases. G. Marin E sco. Compt. rend. soc. biol. 
82, 98-102(1919). — The technic of Graff and v, Gierke was used. The topography of 
the gray tissue was made clearly manifest in the central nervous system and peripheral 
ganglia. The oxidase reaction was positiv’e in all the glands examd. (thyroid, liver, 
pancreas, spleen, kidney, etc.). The intensity of the reaction varied in different groups 
of animals; in mammals, and especially in birds, it was much more distinct than In cold 
blooded animals. In the frog the reactiuii was distinctly positive in the cardiac muscle 
and only slightly positive in other striated muscles during the cold season. 

H, S. Paine 

Function of the protein in the lacrimal secretion. C. F. CuARtToN. Am. J 
Ophth. |3l 3, 802-4(1920); Physiol. Abstracts 5, 4.59. — Evidence is adduced to show 
that the protein in tears regulates the proper interchange of fluid in the cornea. Absence 
or impairment of the normal film over the ccMrnca favors pathol. changes. H. 0 

Preformed enzymes in blood. A. Albanesb. Arch. ftef. di ckir. t, 71l(192(b. 
Physiol. Abstracts 5, 291-2 —Proteoclastic enzymes arc present in the blood, and their 
action is the more energetic the less the degree of affinity between the animals used. 
For example, guinea-pig serum has no action on guinea-pig muscle or nerve but digests 
those of the dog. Rabbit serum acts powerfully on dog nerve, and less strongly oti 
guinea-pig nerve; dog serum digests the muscular and nervous tissue of both rodents, 
and so forth. H.G 

The respiratory quotient of birds fed on polished rice. B. C. P. Jansen and 
R, M. M. Manokoewinotd. Med genresk. lab. Wfitnredtn (Java) 1920, 3e Ser. A, 
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Nos. 1, 2, 3, 50^; Physiol. Abstracts 5, 361. — The respiratory quotient was studied 
with the ho^ that the fall in respiratory quotient might be made use of in testing foods 
for antineuritic vitamine. The respiratory quotient did fall in one or two cases, but the 
fall is not const, and cannot be used in the diagnosis of polyneuritis. 'h. G. 

Choline as hormone of intestinal movement. R. Magnus. NaturwissenschafUn 
1920, No. 20, reprint, pp. 6; Physiol. Abstracts 5, 415.-After a general account of 
intestinal movement, M. goes on to allude to the work of le Heux, (cf. C. A. 14^ 1714) 
who regards choline on exptl. evidence as the main chem. stimulus of Auerbach’s plexus, 
and fully endorses this view. The origin of choline is the lecithin of protoplasmic ceUs; 
its activity is controlled by some antagonistic substance with the same action as atropine, 
and may be intensified by the formation of certain esters as in acetylization (Dale, Reid 
Hunt). If this occurs in the intestine the presence of synthetic enzymes capable of 
forming choline esters is postulated. It is possible that choline may play a siTniJar role 
in other organs. H G. 

Substances similar to adrenaline in blood serum. J. R. F. Rasshrs. Nederlandsch 
Tijdschrift voor Geneeskunde 64, 785-91(1920) ; Physiol. Abstracts 5, 367.— By means of 
expts. on unstriped muscle from several sources (intestine, artery, uterus) it was shown 
that the ale. ext. of serum, dialyzed serum, and also the dialysate, contain constrictor 
substances. H. G. 

Influence of the alkaline earth ions on the radiocative equilibrium as shown by 
the potassium-uranium lines (K-U) lines. H. C. A. Detmar. Onderzoek. uit het 
Physiol. Lab. Univ. Utrecht [6] 1, p, 1(1920); Physiol. Abstracts 5, 441. — D. has made 
researches on the influence of Ca, Sr, Ba. and Mg on the equil. lines of K-U. The test 
object was the heart of the frog, perfused by Kronecker’s cannula. Augmentation 
of Ca in the perfusion fluid causes a displacement of the K-U lines; Ca has a balancing 
power on both of these constituents, but stronger on the U02-ions, so that more UOa(NOj)i 
is wanted to keep up the equil. Sr has the same influence on radioactive equil. as Ca, 
and can entirely replace the Ca-ion . Ba has also an influence on the K-U equil., because 
when a small do^ of a Ba salt is added to a perfusion fluid in which an equil. has been 
established this equil. is disturbed and can only be regained by increase of the UOr 
quantity. It acts much more strongly than Ca and Sr. Mg has no influence on the 
K-U equil. Zwaardemaker has shown that flourescein displacs a K-U equil. so that more K 
is needed to re-establish it; be thinks that fluorescein sensibilizes the muscle cells of 
the heart for K. Detmar has found that fluorescein has the same action in presence of 
Sr and Ba in the perfusion fluid. H. G. 

Biochemical experiments on normal and frightened animals. V. M. Buscaixo. 
Rufista patol. nervosa mentale (Firenze) 24, 406-3(1920); Physiol. Abstracts 5, 367. — 
Frightened guinea pigs and cats become glucosuric, and the oxidizing power of their 
blood serum rises. Differences of staining reactions from the normal in the central 
nervous system are described, so also are vascular congestion and histological changes 
jn liveTj adrenal cortex, thyroid, interstitial cells of ovary and testis, etc. H.G. 

The excitable substance of the nerve cells. A. Danieevskii. Russ. Physiol. J. 
2, 128-44(1919); Physiol. Abstracts 5, 4.58. — Neuroglobulin and neurostromin were 
estd. hi the brain from subjects of different age. The difference in percentage of the 
neuroglobulin content in brains of 2— 4 year old children and of grown-up subjects is 
only about 7%, The difference in neurostromin is about 26%. The conclusion Is that 
the amt of neurostromin increases with the development of the functional capacity 
of the brain. H. G. 

Chemical composition of the grey matter of the human brain. A. K. Tenz. Russ. 
Physiol. J. 2, 145-69(1919); Physiol. Abstracts 5, 458 —The grey matter of the cortex 
contains more water, N, and proteins (especially neiiroglobuHns), and less lipotds than 
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the grey matter of the basal ganglia. The most important chem. constituents of the 
central nervous system are the proteins; their amt. gradually dimimshes frcto the 
higher centers to the lower, and to the peripheral nervous system. The neuroglobulin 
was extd. with 0.75% lactic acid. H. G. 

Digestion of vegetable and animal proteins by the gastric juice of the goose. L. V. 
Karpov. Rtiss. Physiol. J. 2, 185^98(1919); Physiol, .465/racts 5, 469. — Two geese 
with esophagotomy and gastric fistulas were used. The juice was collected during 
sham feeding. The gastric juice was found to be 10-12 times weaker than in the dog 
(Mett’s tubes and Landerer’s method). Its acidity is also lower than in dogs 
(about 0.27%). The optimal acidity for the peptic digestion of different vege- 
table and animal proteins is the same for the juice of dog and goose. In both cases it 
is lower for vegetable proteins. It seems, therefore, that the acidity of the gastric 
juice is adapted in both animals to the food they generally use — in the dc^ with high 
acidity to the animal proteins, and in the goose with low acidity to the vegetable pro- 
teins. H, G. 

The salivary glands of the goose. S. K. Nikovxina. Russ. Physiol. J. 2, 19S-215 
(1919); Physiol. Abstracts 5, 469. — The saliva was collected through an esophageal 
fistula. Food and chem. stimuli cause a reflex salivary secretion. The saliva is very 
rich in mucin. The amt. of solids is slightly bigger in the saliva obtained by chem. 
stimulation than in that obtained with food. Its diastatic properties are high. H. G. 

Experiments on the relation of the hypophysis to the spasmogenic properties of 
some hormones. Y. FETRiVALSKy. Sbomik Cekarsky 25, 1-4(1920); Physiol. Ab- 
stracts S, 426. — Subcutaneous injections of exts. of thymus and of exts. of the intestine 
cause in the wall of the mtestine contractions which last 1-2 hrs. By extirpation of the 
hypophysis the excitability for both exts. (but especially intestinal ext.) is reduced. 
The spasmogemc power of spermin and pancreatin is smaller. By extirpation of the 
hJTMjphysis the excitability for spermin diminishes, but it increases for pancreatin. The 
thjrroid has the smallest spasmogenic effects, H. G. 

Discovery of the active principle of the thyroid gland. H- M. P. Widmark, Sven- 
ska Ldkarlidn. 17, 242-6(1920) ; Physiol. Abstracts 5, 365. — A description of the isolation 
of thyroxin m cryst- form by Kendall. Since this substance contains tryptophan, 
which cannot be synthesized in the body, the diet in cases of h 3 T)erth 5 rroidism should 
contain as little tryptophan as possible in order to inhibit the production of thyroxin. 

H.G. 

Effect of temperature oo the reaction of blood. Jos6 Maria db Corrab. Ancles 
soc.espaHola fis. quim. 18, 109-18(1920). -A disaissioii of the influence of temp, on the 
H- and OH-ion concns. of blood and serum. Attention is directed to the effect of 
equilibration with CO*. The pn of blood is not affected by changes of temp, provided 
the blood is equilibrated with CO?. J. C. S. 

Physiological sigmficance of formic acid. A. Si.oss&. Bull. soc. chim. biol. 2, 
150-6(1920).— Estns. of formic acid in urine and blood indicate that this substance 
represents a definite stage in tiic kataboUsm of many substances, J. C, S. 

Substances which form acetone in urine and the so-called physiological acetonuria. 
Emiuo Pittarelli. Rif, med. 36, 3015-0(1920).— A substance is present in urine 
which combines with acetone and thus masks the presence of the latter. The existence 
of th^ substance explains the negative result of the acetone test tn a urine whkh yielded 
acetone when distd. Free acetone is never present in urine, which, however, owtains 
a substance yielding acetone. A physiol, acetonuria, in the sense that every urine con- 
tains mminiftl amts. of acetone. U not existent. J. C. S. 

Detenninations of the percentage of the organic content of compact b<me« K. 1*' 
Radasch. /Inn/. Record 21, 1.5.3 -87 f 1921). A study w«s made of the proporti<><' 
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of org. constituents of bone to det. possible variations which might be associated with 
&gt.- Every spedraen was subjected to 4 detns.; when green, when oven-dried at 56*’ 
foa* 24-48 hrs., when extd. with 95% ale. and oven-dried, and when extd. with ether and 
oven-dried. The detns. showed that fetal bone is high in org. siibstance (63.99%), 
infuU-tenn infants the content was 52.15%, at 20-60 years green bone sho\ved 40.75%, 
and at 61-90 years in one instance a value as low as 39.13%. The percentages of mois- 
ture were: at 4^ mos. (fetal) 32.43%, at full-term 20.26%, at 20-60 years 8.44%, and 
at 61-90 years 8.89%. In one case a low value of 3.48% was secured among the last 
group. In oven-dried bone the org. substance, after removal of the water, was; 4^ 
ni(M, 46.63%, full-term 39.92%, 20-60 years 34.52%, 61-90 years 36.22%. The amt. 
of moisture and ale. -sol. material at birth was 24.24%,, at 20-60 years 8.46%, at 61-90 
years 9.01%. The amt. of moisture and ether-sol. substance for the same groups was 
22.19%, .9J27%, and 10.87%. The real org. substance of compact bone at full-term 
w'as 29.55%, at 20-60 years 32.66%, and at 61-90 years 32.67%. The figures arc 
averages of several detns. upon different specimens of human bone. Values for so- 
called “cleaned” bones were highly variable, owing to variation in the degreasing. Lower 
percentages were secured for green bone in the case of rabbits and cats than for human 
bone. G. H. S. 

The role of lactic acid in the occurrence and disappearance of muscular rigor. 
Hans H. WfiBER. Arch. ges. Physiol. 187, 165-92(1921). — The author considers his 
expts. as offering strong confirmation of the theory of v. Furth, — that rigor is associated 
with a swelling of the muscle due to lactic acid. The expts. upon vol. changes in the muscle 
were done in a specially devized "osmometer’* by means of which slight changes in vol. 
could be read in a graduated capillary tube. When exposed to 0.02-0.05 AMactic acid in 
Ringer sola, considerable swelling occurred. Aliiscle coagulated by heat took up less water 
from adil. HCI soln. than did fresh muscle. The observation of v. Fiirth that protein 
swollen by acid undergoes a shrinkage when treated with 1 % KCXS is interpreted to 
mean a removal of ions from the substance rather than a coagulation process. Heat coag- 
ulation is inhibited by acids. Acids inhibit the contraction due to KCNS. Muscle pro- 
tein which coagulates in water fails to do so in weak lactic acid. These facts disprove 
the idea tha t resolution of rigor is due to lactic acid coagulation. During the reso- 
lution of rigor there is a loss in wt. and substance of the muscle. All of these facts 
suggest that the disappearance of rigor is connected with a liquefaction process, which 
in turn is associated with the process of excessive swelling. G. H. S. 

Organ substances with specific action. V. E. Abderhai.dex .\.nd E. Gellhorn. 
Arck ges. Physiol. 187, 243-68(1921).— secured through fermentative decompn. 
of organ tissues show sp. action. Optones from corpus luteum, testis, and thymus 
retarded the spontaneous contraction of isolated heart muscle, although in weak conens, 
thymus optone apparently had a stimulating action. The same effects were observed 
upon atroptnized strips. The reactions did not take place with the intact heart. Re- 
tardation of the pulsation disappeared with renewal of the bath soln. and upon the addi- 
tion of BaClf. Prepns. rich in ganglion cells could not be differentiated from those 
poor in such cells by any of the reactions of optones. Surviving esophageal muscle 
reacted with an increase of tonus to corpus luteum, thymus, and testis optones; hypoph- 
ysis and thyroid optones were less active. Optones from the anterior and posterior 
lobes of the hypophysis reacted differently upon the contraction of smooth muscle; 
the finst stimulating, the second retarding it. Upon the surviving guinea-pig uterus 
both the anterior and posterior lobe optones were excitants, increasing the tonus. 
Thyroid, testicular, and ovarian optones increased the tonus; corpus luteum and thymus 
Optones decreased the tonus of the uterine muscle. G. H. S. 

Reaction theory of respiratory regulation, Hans Wintrrstein. Arrh. ges. 
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Physiol. 'lS7t 293-8(1921). — Chem. regulation of pulmonary respiration is the result 
of the reaction obtaixung in the respiratory center ; increase in the ^ causes an increased 
respiration, decrease a diminished ventilation. The pa. of the respiratory center depend 
upon two factors, (1) the metabolic processes which occur 'vtithin it, and (2) upmi the 
reaction of the blood. The occurrence of an abnormal acid concn. of the blood causes 
a hematogenous hyperpnea ; the accumulation of add in the respiratory centers leads 
to a centrogenous hyperpnea. In both instances the CO^content, and the COs tendon, 
of the blood are reduced. Hematogenous hypocapnia is assodated with an increase, 
centrogenous with a decrease, of the pa of the blood. G. H. S. 

G— PATHOLOGY 

H. GIDEON WELLS 

The serum treatment of scarlet fever and its relation to protein therapy- O. 
Moog. Frankfurt. Z. ges, exptl. Med. 14, 28-59(1921). — The serotherapy erf scarlet 
fever has been attended by extraordinary success for the last 9 y rs. at the medical dinic in 
Frankfurt, Among the sera used have been convalescent serum, normal human serum 
and the antistreptococcus serum of Moser. The most marked results are obtained in 
the toxic cases when injected in the first 3-4 days. The therapeutic effect is not due to 
sp. immune bodies but is a non<sp. reaction. It is a remarkable fact, however, that 
normal horse serum and a series of immune horse sera possessed no therapeutic effect 
This fact is a contradiction of the general conception of the infiuence of non-^p. pro> 
teins upon disease processes. In scarlet fever the action of serum therapy must be much 
more complex and the ordinary conceptions of non-sp. protein therapy are not appl^ble. 

E. B. Fink 

The mechanism of the gold-sol reaction in the cerebrospinal fluid, Heinrich 
Fischer. Halle. Z. ges. expH. Med. 14, bO-l 12(1921). — By the method of fractional 
salting out of proteins it was possible to isolate 4 globulin fractions from pathological 
spinal Quids: Fibrinogen hbrinoglobulin, euglobulin, pseudoglobulm I and peeudo* 
globulin IT, all of which possessed a pptg, action upon colloidal gold. These results 
disprove the almost universal notion that globulins have a protecting action upon gold 
sols. The various fractions in the same globulin concn. have a different goLd-pptg. 
activity. Pseudoglobulin I is more markedly pptg. than pseudoglobulm II; this is 
probably related to the fact that pseudoglobulm fraction II approaches fraction 1 in 
its physical properties (HtO soly., salting out, etc ). The fibrinogen and fibrinoglobuUn 
fractions were less pptg. than pseudoglobulin I in spite of the fact that their concn. 
was only a trifle less than the latter. This quant, difference in the behavior <rf the dif* 
ferent globulin reactions is one factor in the explanation of the variationof the gold-sol. 
curve found in pathological conditions of the central nervous system. The 111011 
solns. of the globulin fractions in contrast with the aq. solns. show a shifting of the max. 
pptn. to the right; this is probably explained by the increased hydration of the alkali glob- 
ulins with Increasing concn. The first and second albumin fractions produce no pptn. of 
colloidal gold solns. They even prevent pptn. of gold by globulins and inorganic 
electrolytes such as NaCl. They function as protective colloids against these two classes 
of substances. The intensity and extent of max. pptn. art nearly proportional to the 
concn. of the globulin soln. There is an optimum pptn. point which is characteristic 
of the colloid and is dependent upon the behavior of the electrical charge <rf the gkbulin 
on the one hand and that of the colloidal gold particles on the other. H. B. Fink 

The relation of typhus agglutination to the etiology of ty^ui lerer, Wsil 
AND A. Felix. Prague. Z. ImmuaitiU. St, 457-512(1921).— Rabbits, Injected intra- 
peritoneally or subcutaneously with the brain of typhua-uijected gtdnea pigs, constantly 
contain agglutinins for X 19. The brains of normal guinea pigs contain no such agglu-^ 
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tiolns. The sera of typhus-injected rabbits are negative toward a series of microbrganisuls 
which are agglutinated by human typhus sera. These sera also fail to agglutinate B. 
typhosus and Xi. Agglutinins for X 19 do not appear in rabbits when the virus isheated 
to 68® for }4 hr. % B. Fink 

Sxperimaital study of the influence of organs, organ extracts, exudates and se- 
erethms upon tubercle bacilli In vitro and therapeutic and immunizing experiments with 
tuberculosis of domestic animals. Ci,. Giese. Z. Inmunim, 31, 633-8(1921).— The 
lymph glands of 2 tuberculous cattle and one cow and a pig served to reduce the virulence 
of tubercle bacilli. Kidney tissue of healthy and tuberculous guinea pigs also seemed 
di^itly to redtice the virulence of tubercle bacilli. It remains to be tested whether such 
tubercle bacilli of diminished virulence can raise the resistance to tuberculous infection 
or can be used in the treatment of tuberculous animals. Expts. to test this point in 
gubea iriga have thus far been negative. K. B. FmK 

The use of the Sachs-Georgi fixation reaction for the detection of horse meat. 
W. GaBHTgENS. Hamburg. Z, Imrnunim. 31, 512^2(1921).— The hemolysin- 
binding reaction of Sachs and Georgi gave a pwsitive result in all cases where horse protein 
was shown to be present by pptn. methods or was more or less likely to be present. 
Partial reactions occur in material that does not contain horse meat, which is due partly 
to antioomplementary action and partly to non-sp. adsorption. Such non-sp. reac- 
tions are reduced to a minimum by previous heating of the material to 1(X)® for 1-2 min. 
The property of binding heterogenetic sheep hemolysin seems to be widely distributed 
in the animal kingdom. In addition to the horse, dog and cat, the whale and camel 
are among the edible animals whose cells contain the hemolysin-binding receptors. 
Since the reaction is characteristic for no single species, its practical application is 
limited, but it may serve to confirm chem. and pptn. tests. E. B. Fink 

The creatinine coefficient in pulmonary tuberculosis. Theophiee Raphael and 
Nina EldridcS. Seaview Hosp., New York. Arch. Internal. Med. 27, 604-7(1921).—' 
The creatinine coeff. (Shaffer, C. A. 2152) was below normal in all cases of tuber- 
culosis studied. In the active stages of the disease, but before tissue waste had become 
excesrive, the creatinine coeff. was slightly higher (6.80) than before (5.50) or later 
(5.84). There were 5 cases in each group. I. Greenwald 

Th« blood urea mtrogen in acute intestinal obstruction. Henry W. I/Ouria. 
New York. Arch. Internal. Med. 27, 620-8(1921). — In 7 cases of acute intestinal 
obstruction, the urea N of the blood varied from 54 to 170 mg. per 100 cc. In one case, 
with blood urea N of 130 mg. the phenolsulfoncphthalein excretion was 58% in 2 hrs, 
and 10 min. I- Greenwald 

Liver r^^eration following chloroform injury as influenced by the feeding of 
casein cff gelatin. N. C, Davis and G. H. Whipple. Arck. Internal Med. 27, 679-89 
(1921); cf. C. A. 13 , 2234; 14 , 3712.— "After a 50-60% necrosis, a feeding period of 7 
days with either substance (casein or gelatin) will restore the liver to within 10 or 15% of 
normal. This liver cell regeneration is comparable to that obtained with a meat diet, 
approaches that given by a high carbohydrate diet, is definitely less than with a full 
mixed diet but greater than with a fat diet or with fastings." I. Greenwald 

The use of a high-fat diet in the treatment of diabetes melUtus. II. Blood sugar. 
L. H, Newburgh and Phil. H. Marsh. Vniv. Mich, A rch. Internal. Med. 27, 699-705 
(1921): cf. C. A. 15, 651.—The high-fat diet not only stopped the glucosuria but also 
reduced the level of blood sugar to normal. I- Greenwald 

The total non-proteio nitrogen constituents of the blood in arterial hypertension. 
J. Lisle Wiluajis. St. Luke's Hosp., Chicago. A rch. Internal Med. 27, 748-54(1921), 
— ^Arterial hypertension may occur without evidence of N retention or other sign of 
diminished kidney function, I- Greenwald 
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' Diet in reUtioii to oral hygiene. Wallace Seccombb. J. Nat. Dental Asm. 
8, 44 1-6 (J 921) . — The essential element in d^tal caries is the presence cif carhohydiat^. 
Salivary stasis is always present in caries, and is accompanied by fertnentatioa.' If 
the diet be rich in foods containing an excess of acid-forming elements, the susceptit:^lty 
to caries is increased. Caries without salivary calculus is attributed td ovetsli^esrioa 
of sugar; caries with salivary calculus to over-ingestion of bread and floun {ffoduhts. ’ 
Over-ingestion of any food may produce salivary calculus; indigestion, tack of 
cation, or improper diet may give rise to a thickened saliva containing an excess of 
mucin. Over-ingestion, auto-intoxication, or trauma may be the cause of gfingiAritls. 

Joseph S. Hepburk 

Cephalorachidian fluid in 6nce|dialitis lethargica. Anon. Bull, soc. chifn'. biah 
2, 139-40(1920); Physiol. Abstracts 5, 288. — A full analysis is given. H. G. 

Experimental beriberi. Etiology of beriberi. F. Clair, Bull. soc. pathol. expt. 
13, 191-6(1920); Physiol. Abstracts 5, 473-4. — The condititms produced in pigeons 
by feeding with polished rice are said to have no connection with beriberi. In human 
beings the disease is due to toxic products of bacterial decompn. of rice. It is thus 
regarded as an infectious disease, though the agent has not yet been isolated. H. 'G. 

Hypercholesterolemia in chronic nephritis with hypertension. CouiAt and 
B. CoRDiER. J. urol. 9, 81-7(1920) ; Physiol. Abstracts 5, 477. — A description is given 
of a nephritic showing hypertension and abnormally high cholesterol content of the- 
blood in the initial stages before urea retention was well marked. This suggests a 
correlation of the functions of the cortex and the medulla of the suprarenals. H. G. 

Pathology of iniemal secretions. U. H. Nakauitra. Verhandl. d. iap. path. 
Ges. 1919, 41-3; Physiol Abstracts 6, 7o. — Tying both spermatic cords in rabbits gives 
rise to an increase in body fat, a reduction in the amt. of the interstitial fatty tissue of 
the thymus and an increase of its lymphatic cortical substance, a colloid type of thyroid, 
a thickening of the adrenal cortex and an increase in the lipoid content of its cells, an 
increase of the chromaphtl reaction of the medulla, and an increase in the chromophobe 
cells of the hypophysis. In human subjects from 50 to 90 years of age there is atrophy 
of the thymus and reduction in size of Hassal’s corpuscles, as well as changes in the thy- 
roid and reduction in the adrenal cortex. N. notes also the appearance of brown granu- 
lar pigment in the posterior pituitary lobe and the disappearance of eosinophite cells 
from the anterior lobe, H. G. 

Menstruation toxin. B. Schick. Wiener klin. Wochschr. 33, 395-7(1920) ; Physio! 
.ibstracts 5, 319. — Certain flowers, particularly anemones when held in the hand of a 
menstruating woman, rapidly fade and die. Yeast is also damaged. The effect Ls due to 
a toxin present in the sweat, especially on the first day, and also in blood clot, H. G 

Lowering of freezing point of blood in diabetes. A. Lippmann. Zent. inn. Xfed. 
41, 41(1920) : Physiol. Abstracts — The lowering of the f. p. is not parallel with the 
sugar content ; substances other than sugar must also be increased H. () . 

The gastric contents during fasting in gastric ulcer. L. Pron. Bull. acad. mid 85. 
353-4(1921). — Analyses of the gastric contents were made in 56 cases of proved gastrl 
ulcer. In 45 cases there was free HCl, varying in arat. from mere traces to 2.92 g. 
(av, 0.75 g.). The total acidity in these cases varied from 0.63 to 3.66 (av, 1.81) 
Combined acid was not present in some cases, in others it reached a value of 2 g., with 
an av. for the series of 0.53. Acids due to fermentation were rarely absent; the av 
was 0.48 g. Lactic acid was present in 26 ca.ses. In 10 cases no free HCl was found, aiul 
in this group the highest total acidity was 1.46 (av. 0.71). Acids of fermentation wer< 
lacking m but 1 case; in 4 both lactic acid and volatile acids were present; in 6 only the 
volatile acids were found. In 1 case the contents of the stomach were of a catarrhal 
mucous character and were almost devoid of acidity (0.18 g.), G. H. S. 



1^1 


II — Biological Chemisiry 


2671 


The question of resistance in premature infants. R. Kyrki^und. Z. Kinder h^k. 
2S, 168-^i2(1921). — The bactericidal action of the sera of infants weighing less than 
2600 g. at birth was detd. in 60 cases. It was found that premature birth per s€ did not 
in any way affect the development of bactericidal antibodies. Infections, other than 
those associated with digestive disturbances, did not influence the bactericidal titer 
of sera. In intestinal abnormalities the bactericidal potency of the serum is de- 
creased. In premature infants the bactericidal acitivity of the serum ts more readily 
disturbed than in full-term infants. G. H. S. 

The Wassermann and Meinicke reactions in scarlet fever. E. Thomas anO K. 
PnscBt. Z, Kiitderhetlk. 28^ 208-15(1921). — Both reactions were performed on 150 
sera derived from 50 cases of scarlet fever in children. Of the 150 tests 36 gave posi- 
tive and 16 questionable fixation in the Wasserraann reaction. All were negative with 
the Meinicke test. The positive reactions occurred particularly in the 1st week of the 
disease, tended to disappear in the 3rd week, reappeared in the 4th and 5th weeks, and 
finally disappeared in the 6th. The more severe cases, and those with complications, 
gave more positive fixations than did the mild cases. G. H. S. 

Tetany in infants. Erich Nassau. Z. Kinderheilk. 28, 310-24(1921). — Aside 
from other contributory causes both the eclamptic and larynges pastic forms of tetany 
can be associated with disturbances in salt metabolism, such as excessive retention of 
Na and K as compared to the amt. of Ca present in active form. G. H. S. 

H— PHARMACOLOGY 
Alfred x. richards 

Anesthetic action of anesthesin (ethyl p-aminobenzoate and some of its derivatives) • 
J, MoRGfiNROTH. Bcf, pharm. Ges. 31, 76(1921); J. Chem. Soc, 120, I, 384-5. — Com- 
parative tests of the anesthetic action of anesthesin and certain of its derivs. were made 
on the cornea of the rabbit. Three minutes' treatment with anesthesin itself rapidly 
produced anesthesia lasting 32 min. Ethyl p-hydrazinobenzoate gave almost similar 
results, while ethyl p-aUylthiocarbamldobenzoate had scarcely any anesthetic action. 
With respect to sol. compds., ethyl p-hydrazinobenzoate- HCl in 2% soln. after 3 min- 
utes' action produced anesthesia lasting 9 min. The insol. substances act therefore 
more powerfully than their sol. salts. W. O. E. 

War gas poisoning. X. Clinical picture of dichlorethylsulfide poisoning. Rkix- 
HAR0 VON DEN Z. gfs. expll. Med. 14, 1-27(1921). E. B, E. 

Action of cocaine. A. Gohara. Acta. Schol. Med. (Kyoto) 3, 321-38(1920); 
Physied. Abslracis 5, 4S7. — The action of cocaine was studied on various organs, and the 
results compared with those of other authors. The action of cocaine was contrasted 
with the action of adrenaline, and the conclusion is drawn that the action of cocaine 
has nothing to do with the sympathetic nerv'cs. Small doses stimulate smooth muscle, 
and large doses inhibit. H. G. 

Action of adrenaline on bacterial toxins. A, Marie. Ann. inst. Pasteur 33, 
645-56(1919); Physiol. Abstracts 5, 366; cf. C. A. 14, 3455.— Adrenaline renders in- 
nocuous the toxins of diphtheria and tetanus, abrin and crotine, probably by oxidation, 
which facilitates absorption by antibodies. It has no effect on poisons which are not 
antigens, such as strychnine, morphine, nicotine, cocaine, and tuberculin. H. G. 

of drugs. IV. Scopolamine morphine. W. S. v. Leeuwten and 
M. V. D. Made. Arch. ges. Physiol. (PJlugePs) 177, 276-93(1919); Physiol Abstracts 
5, 429; cf C. A. 15|1939. — The case for reinforcement of narcosis is doubtful, oaring to the 
excitatory effects of scopolamine when this is given in any but relatively small doses. 

H. G. 

Ptflaoning by phosgene. C Acharo. A. Lebi.axc. and L. Binet. Arch, de 
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mH. exp. 28| 628-43(1920); Physiol. Abstracts 5, 488. — Expts. with this poison gas cm 
dogs and rabbits are given. In the first stage when the lungs are edematoi^, there is a 
transitory hyperglobia with increase of hemoglobin; this is followed by othw toxic 
symptoms and anemia, then again by persistent hyperglobia (especially in the rabbit). 

H. G. 

Effect of adrenaline on blood of man and its relation to the splenic functioas* 

P. Schenk. Med. Klinik. 16, 27^82, 309-12(1920); Physiol. 5, 367.— Doses 

of I to 1.6 mg adrenaline were given to normal men and to various patients. In the 
normal men there was an increase of the white corpuscles, especially of lymphocytes, in 
about 30 min. ; after 6 hrs, the blood-picture was normal again. In Icucemias cells of 
the splenic tissue were recognizable. The results of the injection in other cUnical 
conditions were variable. H. G. 

The effects of alcohol and some other drugs during normal and fatigued conditions* 
W. M’DotJGALE AND May Smith. Med. Res. Council 1920, Special Report, Serite 56 ; 
Physiol. Abslrads S, 484. — Tests used are the windmill illusion, dotting machine, and 
related words. Ale. increases errors, diminishes accuracy, retention, control. Its effect 
varies with diln., time interval after food, and with the phase of the fatigue cycle; it is 
harmful during the initial excitant stage, and the first part of depressant stage; it differ- 
entiates the latter into 2 phases, being stimulant from about the 13th day. Opium 
improves memory and concu. ; it facilitates and has a uniform stimulant action in fatigue; 
it diminishes power of distributing attention. From the windmill illusion, ale. and CHCli 
appeared to raise synaptic resistance; strychnine, opium, tea to lower it; bromide had 
no effect. The suggestion is made that the nervous system, when strained, maintains 
its efficiency for a time by producing a stimulant substance, perhaps alkaloidal. Sub- 
jective sensations are not a safe guide, and are negatived by objective results. H. G. 

The action of vaso-constrictor substances on the blood vessels and pigment cells 
of the frog’s web. n. G. T. Stepanov. Russ. Physiol, J. 2, 103-15(1919); Physiol. 
Abstracts S, 487. — Adrenaline constricts the blood vessels and evokes or increases their 
spontaneous periodic contractions. The action of adrenaline does not depend on the 
C.N.S. Digitalis, BaCl;, and nicotine dilate the vessels, and do not give rise to periodic 
contractions if the C.N.S. is destroyed. The pigment cells contract when adrenaline 
or Ce salts are administered- Nicotine produces a short contraction, which soon passes 
off. Pituitrin does not contract the cells- Digitalis has no definite action. AU these 
drugs were injected subcutaucouslv. H, G- 

Action of adrenaline and gland extracts on veins. S. H. Tucane. Seit . Ktuai. 
M. J. (Tokyo) 33, ol(lOlO); Physiol. Ahlracts 5, 479-80. — Ring prepns, of veins of pig, 
dog, and cat contract when treated with adrenaline, just as arteries do. Dilatation is 
produced by saline exts. of lymph glands, kidney, liver, and muscle. No histological 
evidence i.s given of the existence of vasomotor nerves. H. G. 

Permeability of blood vessels. J. Bauer and B. .\s»c»ner. Wiener, klin. Woehsekr. 
32, 1204(1019); Physiol. Abstracts 5, 306,— Injection of adrenaline increases the per- 
meability of the blood vessels to water and chlorides. Pituitrin has no such effect. 

H. G. 

Protein therapy. G, HotuEK, Z. j. Au^enheilkunde 44 , 146-52(1920); Physiol. 
Abstracts 5, 431. — II. gives a summary of the evrdution of the method and the literature 
of protein therapy, and utters a warning on injudicious use of milk Injections on account 
of the dangers of anaphylaxis. H, 0- 

Influence of the acid radical on the anesthetic properties of amino alcoholf. Jos6 
Marin Cano and Jos6 Ranedo. Annies soc. cspaHola Jis. quim. 18, 184-206(1920}.“ 
The anesthetic properties of hydrochlorides of various esters of dimethylamiflodlmethy- 
ethy4carbmol were studied. Measuring the times required for incipient and cwnplete 
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asestbesia of the sciatic nerve of frogs, comparative estimates were obtained of the an- 
esthetic powers ot the compds. studied. The results lend support to the theory that 
within limits, anesthetic power increases with the mol. wt. of the acid radical of the 
ester. The esters of such dissimilar acids as benzoic, beptoic and cyclohexanecarboxylic 
show almost equal anesthetic powers, presumably on account of their closely approxi- 
mating mol. wts. In the esters of the fatty acid series, the theory only holds for inter- 
mediated numbers. Thus, while anesthetic power increases from the butyric ester to 
the undecoic ester, the palmitic ester is non-anesthetic. The hydrochlorides of the 
various esters used were prepd. for the first time and their identity was confirmed by 
analysis. j. C. S. 

Action of giyceroL n. Action of glycerol on the blood. Itai,o Simon. Arch, 
farm. Sper. 30, 53-64, 77 - 30 , 81 - 96 , 102 - 12 ( 1920 ) ; cf. C. A. % 3296 ; 15, 395 .— Subcutane- 
ous injecUon into rabbits of a single quantity of glycerol sufficient to produce hemoglo- 
binuria causes modifications of the blood similar to those resulting from the withdrawal 
of a considerable amt, of blood. Repeated injections at short intervals of smaller quan- 
tities give rise to irritation of the lymphatic tissue, in addition to the effects of repeated 
small withdrawals of blood and to the entry into circulation of substances derived from 
the destruction of the red corpuscles and elements of the subcutaneous tissue, J. C. S. 

I^ysiological action of ^,^'-diiodoisopropyl alcohol and of 3 » 7 -diiodopropyl alcohol. 
MahiO a. Mancini. Arck. farm. sper. 30 , 161 - 72 ( 1920 ). — When introduced into the 
dorsal l 3 Tnphatic gland of the frog, (CHsI) 2 CHOH causes torpor developing into com- 
plete muscular paralysis, while CHalCHICHiOH gives rise to tetanic convulsions, 
followed by muscular relaxation and death. The action of the latter isomeride appears 
to be due to the ease with which it decomposes into allyl ale. and I. J, C. S. 

A comparison of the action of benzene and cyclohexane on the formed elements of 
the blood. L. Launoy and M. L6vy-Bruhi.. Bull. soc. chim. biol. 2 , 145 - 9 ( 1920 ). — 
Cyclohexane is some 3 times less toxic than benzene, and does not show the leucotoxic 
action so characteristic of the latter substance. J. C. S. 

Actkm of cyanogen derivatives on oxyhemoglobin. Fr£d Vi,vs. Bull. soc. chim. 
biol. 2f 223-38(1920). — The action of a large number of cyanogen derivs. on oxyhemo- 
globin was investigated, and the results are summarized in tabular form. J. C. S. 

The b^avior in the animal organism of some pyrimidine derivatives containing 
sulfur. R. Frbisb. Z. physiol. Chem. 112 , 45 - 52 ( 1920 ). — On feeding thiouramil and 
the NH 4 salt of thio-^-uric acid to dogs, a part of these compds. goes through the organ- 
ism unchanged, while the oth^ part is degraded, with the removal of the SH group. 
In the case of the thiouramil, about 49 % of the substance undergoes cleavage during 
the passage, of which about a half is excreted as neutral S, while the remainder leaves 
the body as sulfates. About 86 % of the thio-^-uric acid is degraded in the organism, 
of which 14% is excreted as neutral S and the remainder as sulfates. J. C. S. 

Investigations in scopolaxninmorphine narcotics. W. Storm van Lkeuwbn and 
M. VAN DEN Made. Verslag. Akad. Weletischappeu Amsterdam 28, 255 - 61 ( 1920 ). — 
Morphine acts as a narcotic on rabbits, dogs, and man. The curve of dosage and nar- 
cotic effect takes the form of a parabola, i. e., in the beginning, the narcotic effect is 
greater when the demgt is increased, but later on an increase in dosage causes only a 
slight increase in narcotic effect. Scopolamine acts as a narcotic on rabbits; the curve 
illustrating the effects of conen. is identical with that of morphine. On dogs, the stimu- 
lating effect of morphine is more in evidence, while in man the narcotic effect is ^^ancely 
Perceptible. The combination of scopolamine with morphine has a powerful effect on 
rabbits when the Haukold or reflex methods were employed. No such effect is noted 
in dogs. In man the effect is not constant N. Kopslopp 

Pharmacological study of heat narcosis in sea crabs (Palaemon). .Alfred 
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Kr6huch and Alois Kr£1DL. Arch. ges. Physiol, 187, 90-101(1921). — The critical 
temp, of heat narcosis in normal animals was between 36.6” and 37”; in animals wluch 
hiltd become adapted to the lab. conditions the temp, was 1,6 to 2 degrees lower. The 
effect of environmental change uxmn the temp, of narcoas was detd. by altering the 
total conen. of the sea HjO by diln. with distd. HiO» or by varying the conen. of the 
individual components of the water. Reduction of the total conen. by one*hatf changed 
the temp, of uarco»s to 34 ” after an exposure of 1 to 5 hrs. With one<fourth the normal 
conen. narcosis occurred at 34® to 34,6® in 30 min., and after exposure for 1 hr. at 33® 
to 33.5®. An exposure for 2 hrs. allowed a further reduction in temp, to 32®; and after 
5 hrs. narcosis occurred at 31 ® to 32®. The sea water w^ deprived of indi'ridual chem. 
compds. Waters with Na, Ca, and Mg, but without K; with Na and K, but without 
Ca and Mg; with Naand2 K1 (or 3 K) but without Ca or Mg modified the temp, of nar- 
cosis but little. NaCl solus, alone (1 or 2%) reduced the temp, to 32®. More pro- 
nounced effects were secured by increasing the various compds. HCl added to 
1 : 10, (XK) concu. changed the temp, of narcosis to 36® with an exposure of 30 min. In 
camphor, 1 : 20,000, 36® was effective after 2 hrs. Ephedrine 1 : 1,000 acted at 36® in 30 
min. Caffeine could not be used since it killed the animals quickly in dilns. as high as 
1:6,000. With nicotine, 1:100,000, the critical temp, was 36.5® in 1 hr. Strychnine 
gave complicated reactions, as did cocaine, although the latter in 1;1,(X)0 conen. was 
effective at 32® after 30 min. Physostigmme, 1:100,000, induced narcosis at 35.6° 
in 3 hrs.; and atropine, 1: 10,0(X), was active at the same temp, in 2 hrs. A series of 
tests with chloral hydrate and with alcohol gave the following results; chloral hydrate 
1 : 5,000 in 1 hr. at 37®, 1 :600 in 1 hr. at 35®, and 1 : 100 in 17 min, at 32.5®; alcohol 1 :1,000 
in 30 min at 37®, 1:6(X) in 30 min. at 37®, 1: 1(X) in 16mm, at 30® to 31®, and lifiP in 
15 min. at 29®. G. H. S. 

Light reactions in aabs (Palaemon). A. PrOhuch and A. Krbidl. Arch. ges. 
Physiol. 187, 102-4(1921). — Camphor and phenol increased the senritivity of crabs 
to light. Strychnine and ammonia did not affect the reactions. G, H. S. 

Physiology of hemostatic agents. P. Emile-Wbil. BtUl. acad. mSd. 85, 26.5-^i 
(1921). — ^All hemostatic agents are either (1) substances which affect the vasomotor 
app., as constrictors or as dilators, or (2) coagulants. Ergotine, adrenaline, pituitrin, 
amyl nitrite, etc., belong to the first group; gelatin, blood serum, and peptone represent 
the second. Many of these agents— blood serum, pituitrin — modify both Ihe blood 
and the circulation. There are other compds., as emetine, that act as hemostatics 
wluch seem to act neither as coagulants nor as \'asomotor excitants, and for these ;i 
physiol, explanation of their mechanism is lacking. G. H, S. 

Relation of alkali phosphates to spasmophilia. Karl Jeppsson. Z, KindrrhcHi- 
28, 71-167(1921).— The effect of various phosphates, chiefly K and Na diorthophos- 
phate, was detd. In normal children and infants with spasmophilia, as well as upon doRs 
and rabbits. The usual dosage was 0.2 g. PjOi per kg. of body wt.; this amt was rarely 
exceeded and frequently 0.1 g. was sufficient to cause the effect desired. Accepting; 
as the most constant symptom of spasmophilia an increased irritability to electrical 
stimuli, detns. of reactivity were made both before and after the administration 
of K 1 HPO 4 and NaiHP 04 . The alkali administration caused an Increased irritabiliiv 
which appeared within X-2 hrs. and which attained its max. intensity in 2-4 hrs. If 
but one dose of phosphate was given the reactions had returned to normal by the follow- 
ing day. The reactions thus induced presented all the characteristics of tyiHcal spasmo 
philia. The alkali phosphates also caused, within 1-2 hrs., an increase In susceptibility 
to mechanical stimuli. Tetany and laryngeal spasm occurred. Symptoms of the same 
nature folkmed the administration of the phosphates to dc^ and rabbits. Tli<‘ 
expts. showed that the original assumption that the K and Na salts acted alike wn'^ 
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iiworrect, for while the effects were in general very similar, the K salt was the more 
potent in its action and more constant in its effects. These variations may be ascribed 
to the greater soly. of the K phosphate, a condition which would favor absorptitm. The 
Na salt at times appeared to have a cumulative action. In order to det. which ions of 
the ^ts were responsible for their action a series of salts were tested, including K 1 HPO 4 , 
KCl, KBr, KI, KNOj, K 2 SO 4 , KHCOj, K acetate, K oxalate, and K citrate. A similar 
scries of Na salts were used. Some of these were active, others were not, and it appeared 
that the activity of the K 1 HPO 4 could not be ascribed exclusively to either the one or 
the other ion. AH alkali salts do not effect this action on the motor system, nor does 
the phosphoric acid factor alone possess the activity. Of the Na salts, only the phos- 
phate Was active. The effect of the HPO 4 10 ns cannot be explamed absolutely upon 
their ability to diminish the Ca content of the organism; other factors ma y contribute. 
In spontaneous spasmophilia in children it could usually be shown that there had been 
an excessive mgestion of alkali phosphates. Analysis of the organs — brain, muscles, 
bones— of cases of rachitis and spasmophilia demonstrated an abnormally high deposi- 
tion of P in these tissues. A possible relationship between tetania parathyreopriva, 
alkali phosphates, and guanidine is suggested. A direct relationship between alkali 
phosphates and the "spasmogenic” property of cow milk is shown, since feeding with 
milk rich in alkali phosphates increased the electrical and mechanical irritability. This 
increased reactivity did not follow when the milk used had been deprived of its phos- 
phates. G. H. S. 

The active principles of grape wine (Kootataladsc) 16. 

I~ZOOLOGY 

R. A. GORTNRR 

The distribution of nitrogen between the developing chicken and egg yolk. N. V. 
Rombnskii. Russ. Physiol. J. 2, 268-^(lf>19); Physiol. Abstracts 5, 4S2— The 
body of the newborn chicken has 57.1 to 65.8%, and the residual egg yolk 27.6 to 37% 
of the total N, After 36 hrs. starvation the body contained the same amt. of N as before; 
the N of the egg yolk was diminished 2 or 3 times. The conclusion is that the egg yolk 
is a store of food supply, the N of which is used during starv^ation. H. G. 

Osmotic pressure necessary to arrest cellular division. F. Vles and J. Dragoiu. 
Compt. rend. 172 , 1127—30(1921). — Sea urchin eggs at the moment of diaster of the 
first division were plunged into solns. practically isoelectrolytic but made of regularly 
increasing osmotic pressure by the addition of sucrose to the sea water. The osmotic 
pressure of sea water was taken as 25 atm. Pressures between 27 and 30 atm. exerted 
a slight retardation upon the division. From 30 to ^ atm. the percentage of eggs which 
completed the first division dropped rapidly as the osmotic pressure increased, reaching 
zero at about 42 atm. The mean pressure to prevent the division was 36 atm., an 
excess of II atm. over that of the normal medium for the eggs. Accordingly this 11 
atm. re{»resents the internal osmotic pressure of the cell during division. At pressures 
between 50 and 100 atm. the eggs assumed capsular or tetrahedral forms. L. W. Riggs 

Parthogenetic activation of eggs of Rana temporaria L. in hypotonic and hypertonic 
media. R. HovassB. Compi. raid. 172 , 1137-9(1921). — Segmentation of the eggs 
occurred in ordinary water, distd. water, and hypertonic solns. of various salts, sugar 
and urea. It was slower in distd. than in ordinary water. No relation appeared be- 
tvraen the percentage of segmentations and the concns. of the salt solns. An attempt 
is msule to account for the phenomena on the basis of the imbibitional or synergetical 
action of the odloids of the egg. L. W. Riggs 

Occurrence of Oammerus limnaeus in a saline habitat. R. A. Gortnbr and 
J. Arthur Harris' Scimcr 53, 4nf>-2n92n ~ G. limmeu.s Smith a typically fre<h 
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water spedes was found in a pool in the old lava vent of the Terrace crater of the Ice 
Springs lava field of the Sevier Desert, Utah, The water of the pool contained 7.ft2 
g. of solids per liter of which 4.83 were NaCl, 0.59 KCl, 0.88 CaS 04 , 0,80 MgSOi, 0,30 
MgCU, 0.29 Ca(HC 03 )», and 0.16 Na,SiO,. L. W. Ricca 


12— FOODS 


W. D. BIGHWW AND A. E. STEVENSON 

Nutrition during the blockade. M. Rubner. -4rcA. [/. i4fud.] Phys. 1919| 1-23; 
Physiol. Abstracts 5> 359. — Tables give the compu. of various additions to the bread 
which was eaten during the war in Germany. Kxpts. on the digestibility of this bread 
and of other surrogates are described. H. G. 

Aroma-producing substances formed during the souring of cream. F. W. J. 
Boekhout and J. J. Ott db Vries. Verslag, Land, Ondermk. RijkHandbouwproc^sta 
No. 24, 1-11(1920). — B. and de V, briefly discuss the investigations that have been 
made on the above subject. They were able to isolate a spedes of microdrganism 
which was shouTi to possess the property of imparting to butter a peculiarly agreeable 
aroma. The authors disetiss at length this class of organism, giving cultural character' 
istics, methods of isolation and proper conditions under which the organisms can be used 
profitably. Two photomicrographs are given. P. J. Done 

The moisture content of milk powder. N. Schoori, and S. C. Gsrritzen. 
Univ. Utrecht. Pharm. Weekblad 58, 370-8(1921). — In a study of the detn. of moisture 
in milk powder it was observed that drying at 103* gives nearly the same result as at 
95*, but at 110* there is a great difference. Above 103* some caramel fonnatioii occurs, 
with loss of HjO, and const, wt. is not easily reached. The const, wt. attained at 95* 
requires a very long time and represents an equil. with the atra., not complete drying. 
It generally gives the moisture content about 2% too low. At 103® the result is about 
1 . 5% too low. Drying at 100* in a current of dry air gives a result within about 0.5% 
in 2 hrs.; with very long drying the result is accurate. Drying at 110® in ordinary air 
gives a result within a few tenths of I % if the weighing bottle rests on a pad of asbestos. 
Addition of sand to the powder is unnecessary. Juuan P. 

New dye for the recognition of abnormal milk. J. J. 0. de Vries. Nederl. 
Tidschr. toor Melk-hygiene. 1920, 83 ; Analyst 45, 450.— Van Slyke and Baker (cf. C. A . 14, 
301) snggest the use of bromocresol purple (dihromo-o-cresolsulfonephthalcm) for the 
rapid detection of abnormal milk. V. has investigated their statements. On the addi- 
tion of 1 drop (V» cc.) of the satd. aq. soln. of the dye to 3 cc. of the milk, a coloration 
is developed: greyish blue with normal milk, dark blue with a lower content of acid, 
and light green to light yellow with a higher content. The higher content of add may 
be due to formation or addition of adds, acid salts, or CH*0, or too great a degree of 
pasteurization. If the color is bluish, the milk is from an inflamed udder, or is watered 
or deprived of cream, or alkali has been added. H. 0. 

Bleached flour in United States of America. Anon. U. S. Dept. Agr., Bur. of 
Chemistry, Service and Regulatory Announcements, No. 26, 21; Analyst 139(1921} ■ — 

The Bureau regards as adulterated flour bleached by any process, if the bleaching has 
reduced the quality or strengtli or has concealed damage or inferiority. Bleached flour 
may, however, be shipped within the jurisdiction of the U. S. A. Food and Drugs Act 
if it satisfies the above requirements, provided that it is branded to bdkate that it 
has been bleached. No action will be taken at the present time on the ground that 
bleaching introduces Into the flour a substance which may be mjuriotii to health, pro- 
vided, as a result of bleaching, there is not introduced such a quantity of the bleaching 
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agent as may tender the flour injurious as indicated m a dmsion of the ’Supreme 
Court H, G. 

Rfllatioii betweMi the mechanical properties of dough; and bread-making. M. 
Chopin. SitU. soc. encour. ind. not. 133 , 261-73(1921). — An app. is described and 
figured by means of which it is possible to measure the tenacity of a dough in terms of the 
effort necessary to cause a sample to assume a given shape in a const, time, and to meas- 
ure the capadty of the dough to stretch into a thin membrane. It is shown that temp.j 
compn. of the dough, method of working the dough, age of the flour, and length of time 
the dough is allowed to stand, all have an influence on the results. Measurements 
with numerous samples of flour show that the difference between the sp. vol. of bread 
which can be obtained with a flour and the initial sp. vol. of the dough from this flour 
is proportional to the square root of the coeff . of extension of this dough developed in a 
thin membrane. Thus it is possible to det. the index of swelling during bread-making 
and the yield of bread from a given flour. J. S. C. I. 

Analytical inTestigations on a bread prepared with wheat dough. 0. MAtriRoi/) 
ANP G. IssoGUO. Ann. r. accad. agr. Torino 61 , 32-51(1918). — The wheat was soaked 
approx. 3 days with 4 changes of H:0 till it showed signs of sprouting, then drained and 
ground for 10 hrs. to a dough from which the bread was baked with the addition of salt 
and yeast. Analyses are given of the wheat, the waters in which it was soaked, the 
dough and the bread. A^bbst R. Merz 

Changes taking place in the tempering of wheat. E. L. Tague. J. Agr. Res. 20, 
271 - 6 ( 1920 ). — Before grinding wheat, it is the practice to add water to bring the total 
moisture present up to 15.5% and to allow to stand for 12-48 hrs., with the rwult that 
the bran is toughened and more readily sepd. and the flour obtained in higher yield and 
of better color. The principal factors involved are amt. of water added, time, and temp. 
Three varieties of wheat w’ere tempered with water in a closed bottle in a thermostat 
for a definite time, and were then ground to flour. Water exts. of the flours were prepd., 
and detns. were made of the conen., the total acidity, the sol. P, and the N titratable 
by the Sdrensen formaldehyde method. Tempering at 5° caused little change in the 
flour compared with an mitempered flour. At 20° chem. changes took place, each 
of the above detns. giving higher results than with the untempered flour; time also 
appeared to increase the action and the yield of flour was larger. At 40® the changes 
were nuve pronounced, but the milling properties of the wheat had deteriorated, es- 
pecially after lengthening the time. Increasing the water to 18% produced a sticky 
floiu*. TTie general conclusion is drawn that the improved milling quality of tempered 
wheat is due chiefly to physical changes. J. S. C. I. 

The composition, of cereal groins; mistakes made in locating the chemical con- 
^tuents of s^eat and rice grains; aleurone. G. Vareschi. Ann. accad. agr. Torino 
61 , 3-31(1918); Bull. Agr. InUlUgence 11, 176.— The distinction between aleurone and 
the proteins in the starchy portions of the grain is pointed out. Rice contains gluteuin, 
gluten-casein, gluten-fibrin and edestin, but not giiadin which is typical of true gluten. 
Wheat and rye contain conglutin, glutenin and giiadin. To avoid confurion the term 
aleurone should be abolished. G. Phiixips 

lUeo growing in Greece. P. Papageorgiou, Ann. Ganbloux 2$, 93-7(1919); 
Btdl. Agr, InkU, U, 188-90.— A summary of the industry. An analysis of Grecian rice 
is compared with that of imported varieties. T. G. Phiuips 

A itttdy on rice bom the Cameroons. Hsim and Husson . Ministire dcs Colonies, 
BuU. Agfinee GoneraU des Colonies 12. 569-74(1919); BuU. Agr. InUUigence^ 11, 190.— 
Three varietiea <rf rice, two from Yoko and one from Duala, had an exceptionally high 
protein cmitent, avenging about 8.5% for the decorticated rice. These varieties are 
suitable for distg. and brewing. T. G. Pinttips 
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Bombay mace. Anon. U. S. Dept. Agr., Bureau of Ckemislry, Service at$d 
lalory Announcements No. 26, 21-'2; Analyst 46, 139(1921). — Although “Bombay mace’' 
cl(»ely resembles true mace in appearance, and is botanically a mace, it is practically 
devoid of flavor, and is useless as a spice. Its use in spices is merely as a filler and 
adulterant, and the Bureau of Chemistry is of the opinion that it should not be used as 
an ingredient of spices, even when these are labelled to show its presence. H. 

1. Nutritive value of pine tree bark for man. II. Nutritive value of hay meal for 
man. C. Tigebstedt. OJversigt af Finska Vetenskaps Soc. Forhandl. A. Math. og. 
Naturv. 1918-19, Helsingfors, 1920, 61, No. 1C, 1-16'; Ibid No. 17, 1-13; Physiol 
Abstracts 5, 803. — The nutritive value in both cases is low. H. G. 

Coconut press cake as protein food for man. B. C, P. Jansen. Med. geneesk. 
lab. Wdtevreden (Java) 1920, 3e Ser. A, Nos. 1, 2, 3, 1-21; Physiol. Abstracts $, 360; cf. 
C. A. 14, 281 1 . — The residue obtained from coconuts after pressing out the ofl was given 
to rats. If fat-sol. vitamine is added to a diet in which the only source of protein i.s 
coconut residue, grovrth occurred; this shows that the proteins are not deficient in any 
essential amino acid. Three expts. on man showed that about 75 to 80% of the coconut 
protein was absorbed, this being about the amt. absorbed of other vegetable proteins 
The coconut cake may be used in an emergency as a source of human food in the Indies. 

H. G. 

Contributions to the practical application of the precipitin reaction with special 
consideration to investigations of honey. K. Laske. Doctorate dissertation, Schksisek’ 
Friedrich-Wilhelms- Universitat, Breslau 1915, 83 pp. — The quant, precipitin reaction 
is a valuable aid for the identification of honey and its products. Those honeys giving 
no ppt. with honey albumin antiserum cannot be considered genuine. Chem. analysis 
must here decide whether the honey is artificial and contains no bee honey or has been 
too strongly heated. Where a ppt. is obtained its quantity may (1) equal that of the 
control honey or (2) be less. (1) identifies a genuine bee honey; (2) indicates that the 
honey is not genuine and cbein. examn. must dct. whether heating lias caused its deterio- 
ration or whether it is a mixt. ALBERT R. Merz 

The evaluation of artificial honey. Ve. Stanek and J. VondrAk. Listy 
39, 9-11(1920); Z. Zuckerind. i^echoslov. Rep. 45, 203-5(1921). — In order to obtain i 
finished product indicating 80“ Balling the ratio of sugar to water, before inversion, 
should be 78, 1 to 21.9. An analytical method for controlling the process was souglit 
for. The saccharification values detd. by Konig’s dUn. method {Z. Nahr. Genuss. 3, 
769) were too high. Best results were obtained by using Schfinrock’s refractometer, 
which gave results nearly identical with those obtained with a Koval pycnometci. 

John M. Krno 

Detection of incipient putrefaction in meat R. Strohecker. Chem. Zlg. 44, 
744(1920); Analyst 45, 449-50. — Six 300 oc. Winkler 0 flasks arc charged each with 
5 g. of sample and filled up with water at 40“. Theji^arc incubated resp. for 0, 2, 1. 
6, 8 and 10 hrs. at 23 Absence of 0 after 4 to 6 hrs. as shown by the Winkler ineflu’ii 
indicates incipient putrefaction, ileat beginning to dcjcompose (5 g. in a 60 co. t> 
flask filled up with a nitrate soln. contg. 8 mg. NiO» per 1) completely destroys the nitrate 
in 2 to 4 hrs. of incubation. Fresh meat requires much longer. Nitrite soln. gives 
similar results A method depending on the detection of amino acids by the “ninhydriu 
reaction gave less satisfactory results; methods based on the presence of other decom[>n. 
products, as also on the conen. of H ions in fresh and decomposed meat, were unsuccessful 
For the detnrtion of advanced putrefaction 10 g. of the sample, with 1 cc, of Schardner s 
methylene-blue soln,, are incubated at 45® in a 60 cc, 0 flask, completely jfiUed with wat^ r 
and sealed. Distinct decolorization in 4.5 min. indicates putrefaction H Ci 

Method of Identifying dried sugar beet and mangels. V. Z., Zuckrmul 
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42, 291-293(1919); Bull. Agr. Intelligence 10, 994-5.“It is known that 
the dry matter of sugar beet contains less ash and much less alkali and N than the 
dry matter of fodder beet. S. has sought to establish, by detg. the ash content, a means 
of distinguishing dried sugar beet and mangels. The material is dried and pounded 
in h porcelain mortar; 7 to 10 g. of the powder thus obtained are weighed out, desiccated 
and burned; the ash is weighed, dil. cold HCl added, filtered, and then the insol. rendue 
is dried and calcined. In this way the wt. of total ash is detd., and that of ash insol. 
in HCl and also that of ash sol. in the acid. On analyzing some samples of known origin. 
S. obtained the following data for the above 3 quantities (as percentages): sugar beet: 
3. 59”1.24“2. 35; yellow mangel: 6.94-0.84-5.10; idem: 6.50-0.28-6.22; white half- 
su|^ beet: 4.67-1.34-3.33; red mangel: 7.69-0.87-6,82; white half-sugar beet: 
5.60-0.19-5.31; sugar beet: 2.40-0.12-2.28. It ■mil be seen that the dry matter 
of sugar beet contains from 2.28 to 2.35% of a.sh sol. in dil. HCl; that of half-sugar 
beet from 3 . 33 to 6 . 3 1 %, and that of mangel from 5 . 10 to 6 . 82%. Hence, it is possible, 
on the basis of these data, to distinguish mangel beet from sugar beet when homogeneous 
material is being dealt with. A content of sol. ash varying around 3% would indicate 
a mixt. oi mangel and sugar beets. H. G. 

Cmhpositicm and food value of certain shells, husks, and other waste vegetable 
materials. ‘ F. Honcamp and E. Bi,anck. Kunstdiinger «. Leim. Z. 17, 54(1920) ; 
ChimU fir Industrie S, 707(1921) ; cf. C. A . 14, 423.— Expts. by H. and B. have given the 
following results. The figures are calcd. to the dry basis, except the starch value. 

Buckwheat Rapesecd Tegument Yellow clover Nor them 



tegument. 

tegument. 

of corn. 

pericarp. 

oat flour. 

Crude protein 

. . . . 3.56 

11.03 

15.43 

16.74 

3.98 

Digestible protein 

.... 0.23 

5.75 

11.55 

8.34 

1.64 

Pure protein 

Pure albumin 

.... 3.41 

10.19 

14.25 

16.06 

3.78 

N-free extract 

.... 46.67 

38.96 

67.94 

46,90 

58.10 

Digestible extract 

.... 11.63 

20.80 

61.01 

22.08 

19.07 

Crude fat 

.... 0.63 

8.49 

0.45 

2.25 

2.04 

Digestible fat 

.... 0.53 

7.31 

0.23 

1.14 

1.41 

Crude fiber 

.... 48.93 

25.76 

11.45 

26.28 

30,60 

Digestible fiber 

.... 4.06 

14.11 

11.45 

18.00 

13.31 

Ash 

.... 1.31 

15.70 

4,73 

7.85 

5.22 

Starch value 


31.9 

71.8 

3C.2 

25.2 


A. P.-C- 

The salt or sodium chloride content of feeds. G. S. Fraps and S. Lomanitz. 
Texas Agr. Hxpt. Sta., BuU. No. 271, 14 pp.(1920). — To det. the quantity of added salt 
in fodders, 6 . 85 g. of the sample are treated with sufiBcient water to make up 200 cc. and 
the mixt. is shaken for 1 hr. ; 80 cc. of the soln. are treated with 1 g. of carbon black or I 
g. of Pb acetate, filtered, and 50 oc. of the filtrate are acidified with HNO,, an excess of 
0 1 JV AgNOs soln. is added, and the excess tlien titrated with 0. 1 iV thiocyauate soln., 
using ferric alum as indicator. All unmixed fodders contain but small quantities of 
NaCl, with the exception of alfalfa (lucerne) (1 . 0%), molasses (1 . 12%) , and some meat 
products (1.3-2 8%). J. S. C. I. 

Studies m digestibility of sunflower silage fed to sheep. J. Sotoua. Washington 
Agr. Expt Sta., 161, 1-11(1921).— Sunflower silage made by ensiling fairly mature 
sunflowers was found to have a nutritive ratio of 1 to 1 1 . 5 when fed to 2 lambs as com- 
pared to an av. for alt classes of live stock of 1 to 17.9 for com silage. It contained 
12.65% of digestible nutrients as compared to 19.04% for com silage but the value of 
the former was only 66% that of the latter. The crude protein of simflo\ver silage was 
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12.4% more digestible than that of com silage but the crude fiber and N-frec extract 
were, resp., 40 and 18% less digestible. W. H. Row 

Results of investigation into the self-heating of hay. O. Lofufip. 

Jahth. Schweiz 34, 1-54(1920) ; cf . C. /4 . 14, 632. — ^The view put forward Is tlu-t the 
moisture from withered hay in a stack is able to activate the oxidases present in dried 
green hay with consequent chem. action and heat evolution. Micro5rganisms play 
no part in the process. The following sequence of events was ascertained: At 20-35®, 
activation of the oxidases, commencement of heating; at 35-45®, caramelization of sugar; 
at 45-70®, evolution of NHi and formic acid; at 60-70®, acceleration of the exothermic 
reaction; at 70-90®, decompn. of pectins, pungent odor; at 90-100®, first d«»inpn. of 
protein, formation of HjS and furfural; at 110-70®, formation of HNOi by oxidatic^ of 
NHj, explosive union between NHtNOi and caramel C; at 170-250®, rapid progress of the 
exothermic reaction; at 250-^®, decompn. of cellulose and protein, formation of HjS 
and furfural, ignition of pyrophoric Fe; at 300®, region of inflamnudiility through access 
of 0; at 32CM0®, final decompn. of carbohydrates, formation of furfural and pyrophoric 
manganese. The injection of COt into the stack does not remove the danger of fire. 

J. S. C. I 


Some aspects of pollution as affecting oyster propagation (Nsi^SOn) 14 » Coffee 
bean as a poisonous plant (Marsh, Clawson) IID. Classification and identification 
of coal-tar dyes (Anon.)25. 


Dehydrated milk powder. S. M. Dick. U. S. 1,374,555, Apr. 12. A dry powder is 
formed from whole milk by atomizing the milk without pressure into a drying chamber 
where it is subjected to currents of heated air. The butter fat particles are maintained 
in their normal condition and are coated with a film of casein, albumin and other colloidal 
constituents of the milk. On the addition of HjO, a liquid substantially similar to 
normal milk is obtained, on which the cream will rise. 

Butter-fat gage. J. A. Mbekbr. U. S. 1,375,057, Apr. 19. The gage comprizes 
adjustable pointers adapted for facilitating reading of graduations on a test bottle neck. 

Apparatus for aerating and maturing flour. W. G. Mieler. U. S. 1,376,110. 
Apr. 26. 


13-GENERAL INDUSTRIAL CHEMISTRY 


HARLAN S. MINER 

The principal industrial applications of catalysis. Paul Razous. Industrie 
chimigue 8, 135-8, 213-6(1921).— Brief outline of various catalytic processes; prepn. 
of anhydrous H 2 SOi from SO 2 , synthesis of NHt and its oxidation to HNOt, oxidation 
of MeOH to formaldehyde, hydrogenation of AcOH toEtOH, prepn. of acetaldehyde, 
AcOH and acetone, prepn. of artificial geranium ext. by dehydration of phen(ds, hydro- 
genation of oils, and others. A, P.-C. 

Physical principles of the liquefaction of air. R. Plane. Z. ger. KdlU Ind. 
27, 1-8(1920); cf. C. A. 14, 1915.— In the liquefaction of air the cooling due to the 
Joule-Thomson effect for small differences of pressure has been found to be above 
Vi at 200® abs.. over Vi at 175® abs., and about 87% at 150® aba. of that produced by 
adiabatic expansion. Adiabatic expansion is never fully attained in practice. J. S. C I- 

Exact data on the performance of steam boDer plants; tTaraga figures for the 
perfonnance of some different types of steam boflera, D. Bxownue. EngineiriH 
110, 769-61, 797-9(1920). — The figures given are averaged from the results of the Inves- 
tigation of nearly 500 steam boiler plants in many different industries. J. 8. C. I 
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Attenuthes to coal for power productioa. Pbrct B. Rtcrort. Electrician 86, 
763^(1921). — detailed review. No well defined cost comparisons are incltided. 

C. G. F. 

£^droaromatlc compounds: their uses in industry and in the laboratory. J. H. 
FrydlBNDFR. Rrt>. prod. cUm. 24, 365-8(1921).— See Schrauth, C. A. 15, 1824. 

Add deaidng of condensers. N. G. Hardy. Elec. World 78, 64(1921). — The 

is about 20% that of mechanical deaning old water tube condensers because loss 
of tub«i is negligible. 24% HCl was used. Full details of procedure are given. 

C. G. F. 

Temperature variation of viscosity of lubricants. L. Gumbcl. Z. leek. Physik 
l,47-*61(1920); Science Abstracts 24B, 112. — A description of the various formulas 
hitherto pit^x^cd as representing empirically the relation between viscosity and 
temp, lor various kinds of lubricating oils. G. proposes a modification of the formula 
of Pwscuille in the form (1/v) - (lA)min,+ c(0-ffn,in.)*for this relationship^ (l/»i) 
being the fluidity at temp. B, and c being a const, of the oil. The term (l/7f)mm. becomes 
relatively unimportant as $ increases and c becomes a very useful criterion of the quality 
of the lubricant as it shows the extent to which the viscosity changes with rise of temp. 
A table is given showing the values of (l/v)miu.» ^mln. and for various known lubricants 
and from this it appears that the viscosity of olive oil is the most const, with change 
of temp., C being smallest for this substance. The formula proposed is shown to repre- 
sent the observed >^ues of viscosity more dosely than either of the formulas hitherto 
employed. H. G. 

A new anemometer [measurement of the velocity of gases in pipes] (Gerdikn, 
Holm) I. 

Jahresbericht fiber die Leistung der chemischen Technologie fiir das Johr 1918. 
Leipzig: Veriag von Johann Ambrosius Barth. For review see Z. Ver, Gas Wasser/ach. 

60, 70(1921). 

JUD<2fl, Arthur W. : Aircraft and Automobile Materials of Construction. Part IL 
"Non-Ferrous and Organic Materials-'* London : Sir Isaac Pitman & Sons. Ltd. 594 pp. 
25s. For review see J. Inst. Metals 25, 482(1921). 

SsumT, Franz: Technische Warmelehre der Gase und Dampfe. Berlin: 
J. Springer. 11 M.-bTeuenmgszuschlag. For review see Papier- Ztg. 46, 2323. 


Conditioning air for drying, sterilizing or similar purposes. A. P. Torrby. U. S- 
1,374,689, Apr. 12. Air is pre^. for use in driers, sterilizers or the like by passing it 
through filters and H»0 and then compressing and heating it. 

Pehydrating compressed gases. W. Wilkinson. U. S. 1,376,985, May 3. Gases 
such as O or N are dehydrated by cooling in successive stages and sepg. condensed 
moisture. In one stage of the cooling, heat interchange is effected between two sue- 
cessivc portions of the gas under treatment. 

Svapwatlng water, etc. Griscom-RussRll Co. Brit. 158,321, Aug. 20, 1920. 
In evapg. systems, particularly those for distg. make-up feed- water for steam-engine 
plants, a portimi of the residue is evapd. by its own heat and the vapor used for pre- 
heating the feed-water. A suitable app. is specified. 

Recovaring alc^ and ether vapors from air. E. Bindschbdlsr. U S. 1,376,069, 
Apr, 26. Air wwttottiing ale. and ether vapors is first brought into contact with H 2 O to 
absorb ale. and the air and ether vapor mixt. freed from ale is brought into intimate 
contact with cooed. HjSOi to absorb the ether. 

Wlteriag material. E. MCli.Kr. V. S. 1,375, r>32. Apr. 19. A filtering material 
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adapted for purifying various liquids is formed by treating ashes of v^;etabtl$ material 
with Na silicate, washing, do'ing and comminuting the material, forming it hito a plastic 
mass by mixing it with HsO and pulverized clay, molding, drying and baldilg. at a 
glowing temp. 

Lubricating oil. R. H. Brownlse. U. S, 1,374,277, Apr. 12. See Brit. 1^1,763 
(C. A. 14,2549). 

Impregnating fibrous material with insulating substances. W. WnouR. U. S. 
1,375,125, Apr. 19. Wood pulp or fiber or similar fibrous material is rendered non-' 
absorbent and its insulating properties are improved b:^ treating it with a hot Na«COi 
soln., drying it, immersing it in hot hydrocarbon liquid to neutralize the odor the S 
subsequently used and to expand the pores, drying it, pladng it in a sbln. of reria ahd S 
heated sufficiently to keep the S molten until it has iminegnated the material and then 
removing and suddenly cooling it. 


14-WATER, SEWAGE AND SANITATION 


EDWARD BARTOW 

Significance of hydrogen-ion concentration In drinking water and particolariy 
for the business of water supidy. A. Massink and J. A. HByhann. J. Am. Water 
Works A ssoc. 8, 23^9(1921).— The corrosive action of a water supply depends not only 
upon H'ion conen. but also upon O present. Too high Pb indicates possible oocTorion 
of water mains and other metal objects, greater difficulty in iron removal, deoedorizing, 
etc. “Aggressive" COt and “appropriate" CO* are described. Tilltnan's formula, 
which is the basis of the article involved H-iou conen., free CO» and bkarbonate COi— 
given two of the above, the third can be calcd. and "aggressive" COj detd. These 
detns. all bear on drinking-water problems. The article goes into great detail. 

D. K. French 

Method of examination of mineral water and spring water. Report of Conunittee on 
Hygiene and Public Health, Pharm. Soc., Japan. 7. Pkarm. Soc. Japan No. 469 , Supple 
ment l'“81(1921). — Official methods of physical and chem. analysts of muiml HjO ami 
hot spring water iu Japan are given. S. T. 

Rehabilitation requirements of the Denver water-works. Bvrtok Lowthek. 
£ng. News^Record 86, 859(1921). FRANK BaCHMANN 

Report on industrial wastes from the stockyards and PRcUngtown in Chicago, 
Volume n, (1921), The Sanitary District of Chicago. Lanodon PRARsn. £ag. News- 
Record 86, 81 5-6 (1921) . —Final report on waste disposal of Chicago stockyards. Expts. 
on stockyards waste have been carried on for a period of 9 yrs. The waste is eatd. to 
place a load on the Drainage Canal equtv, to the sewage of 1 ,600,000 people. Activated- 
sludge process is recommended. The analysis of the iraate shows: Suspemled solid?, 
281-506 p.p.m. ; oxygen consumed, 150-269 p.p.m. ; fats, 8D-191 p.p.in.;aiidWochem. 
O demand, 8154-1477 p. p. m. The night sewage is coosideraidy weaker. In the acti- 
vated-sludge process the consumption of air varies from 3.5 to 4.3 ett ft. per gal 
sewage with a detention of 8 brs. Stabilities range btMtt 41 to 7l% with knrer stabtUties 
in winter. Screening with 20 or 30 mesh screens is destratde to remove ootfRcr su^;>esded 
solids. About 400 lb. dry screenings and 2300 lb. dry sludge were itmovcd per mil 
gal. sewage. By filter pressing, sludge may be reduced from 90 to 76% moisture. 
The expts. also included ImhofI tank-sprinkling filter and add treatsneiti, the results 
of which are detailed. Cf. C. A. 14, 3480. FRANK Baoocann 

Passaic VaUey sewage decision against New Totk. Anon. 

849-51(1921).— U. S. Supreme Cmirt rni May 2nd denied the ap^Hcatloii for sn hi 
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jtl» 3 tioii gainst the discharge of sewage from the Passaic Valley Sewerage *District 
into tipper New York Bay. The claims of New York State that the discharge of the 
sewage into N. Y. Bay would create a public nuisance by causing odors or im^ghtly 
deposits on the surface were not proved to the satisfaction of the Court, 

Frakk Bachhanit 

The activated-sludge process of sewage disposal. Gsorgb G. Nasioth. Eng. 
News- Record 86, 906-6(1921); cf. C. A. 14, 1173. — The advantages of the process are: 
(1) Simple construction; (2) as good an effluent as with any other process; (3) inoffen- 
Mveneas; and (4) minimum amt. of pumping. The disadvantages are: (1) need of 
prdper supervision; (2) interference of trade wastes and disinfectants; and (3) dogging 
of air blowers and filtros plate. Frank Bachmann 

Disinfection of Japanese privies, urinals, sewage, and public baths: most practical 
methods for prevention and control of infectious disease. Fujiwara. Kyoto Igakti 
Zasshi 16, No. 1, 146-67(1919) ; Jap, Med, Literature 6, 2-3(1921). — A study of the use 
of Ga(OH)i and of chloride of lime plus crude HCl or H^SO* as destroyers of pathogenic 
bacteria in eaLcrcta, and of petroleum as a destroyer of fly larvae Joseph S. Hepburn 
• Sulfur dioadde as a factor in the smoke problem of Salt Lake City. G. St. J. 
PBRROTt. Bureau of Mines, Kept, of Investigations No. 2128, 6 pp. (1920). — Analysis 
of Samples of air taken under varying conditions and in various parts of Salt Lake City 
shows a maximum content of 0.8 part per million of SOs with an av. below 0.1 part 
per ffliUioiL The highest conens. are found on smoky days, in the morning and in 
the buriness district. Combustion of fuel is responsible for most of the SOs, and the 
conen. is always a negligible factor in the smoke nuisance. W. H. Boynton 
Some aspects of pollution as affecting oyster propagation. T. C. Neeson. Am. 
J. PiA>. HeaUh 11, 498-501(1921). — The nature and source of the oyster has caused it to 
receive the attention of many sanitarians. In this paper the effects of pollution on the 
oyster arc considered. The same factors which destroy the oyster also destroy other 
life. P^iacms from all callings must take an interest in stream pollution. F, W. T. 


Quality of irrigation water in relation to land reclamation (Scofieed, Headeky) 
IS. Basic exchange in silicates (R.amann, Junk) 6. Ground water in the Meriden 
Area, Connecticut (Waring) 8. Ground water in the South iugton -Granby Area, 
Connecticut (Palmer) 8. Air pollution by smoke (Ruston) IID. The equivalent 
weights of several bases in permutite (Gl'nthcr-Schulze) 2. 


Purifying water, J. B. G.aje and N. Adam. Brit. 161,942. Apr. 7. 1921. To 
remove oil from HjO of condensation the H 2 O is treated with an alk. and an acid reagent 
which will react to form a metallic hydroxide that will envelope and carry down the oil. 
NaaCOi a nd FcCf* are preferably used. A suitable app. is specified. 

Extractiiig oils, fats and fatty acids from sewage. R. H. McKee. U. S. 1, 3 < 6,211, 
Apr. 26. Sewage or aimilar material containing oil or the like to be extd. is dehydrated 
and then treated with liquid SOi as a solvent for the oily or fatty material. 

Tnttfng sewage. Dorr Co. Brit. 161,164, March 5. 1921. Sewage is agitated 
or beaten to comminute the more nitrogenous wjlid matter, then strained and treated 
with activated sludge, while air is introduced in such a manner that it causes circulation 
of the liquid. A suitable construction is specified. 

Purifying wute liquids. KoppERS Co. Brit. 161,976, Apr. H, 1921. Phenol- 
contaminated Itqnms, e. g., waste liquors from NHj stills, are filtered through humus 
material, such as peat, moculated with microSrganisms which will destroy the phenols. 
The humus material is inefcrably mixed with coke to prevent packing and allow o 
aeration. It is Inoculated with the organisms bv passing .tctivaled sew’age sludge 
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through the filter or by allowing the liquor to pass through farm-yard manure placed 
above the filter. NHi-stiU liquor is dild. before passing through the filter, pr^erably 
with effluent from the filter. Cf. C. A, U, 1894. 


15— SOILS, FERTILIZERS AND AGRICULTURAL POISONS 


J. J. SKINNER 

Woric of the Agiikulturchemischen Yersuchsstatioa Halle a/S. W. Scuneioe- 
wiND, D. Meyer, and F. MCnter. Landw Jahrb, 55, 1-21(1920) ; I^hysM, Abstracts 5^ 
502-3(1920).— Comparative expts. were made with NaNOi,Ca(NOi)i,Ca(NOj)2 
and urine on different kinds of soil during autmnn and spring. The plants used were 
oats, turnips, and potatoes. Kxpts. were also made on the loss of the different forms 
of N in the surface dung. The results of the extensive expts. are summarized in lengthy 
tables, n. Phosphoric acid experiments. Ibid 21-40.— The expts. extended 
over o yrs : oats and beans were employed, and the investigations carried out on 3 
different sorts of soil. The infiuence of P from "Thomasmehl'’ and superphosphate was 
detd. in reserve dung and yearly dung. If the soil contains Ca, "Thomasmehl" and 
superphosphate have approx, the same influence. Reserve dung on all 3 kinds of soil 
was sufficient. UL Potassium experiments. Ibid 40-C. — Comparative expts. 
made with KCl, KiSO,, phonolith, and lengitect. The effect of the last was nil. The 
sulfates of K and of Mg gave a better effect on turnips and potatoes. Bxpts. <Mi the 
influence of KaCl dung before and after cultivation, and on the effect of increaring 
addition of NaCl, MgCU, and MgS04 were also made. Larger quantities of Cl salts 
have a harmful influence. IV. Calcium and magnesium experiments. D. Meyer 
Ibid 46-62. — Expts. on the effect of different forms of Ca, with special consideration of 
the “Endlangenkalk." This showed a worse effect than burnt lime and carbonate of 
Ca. Investigations are described on the action of different relations of Ca to Mg on the 
yield. A surplus of Mg is better, Expts. on the effect of burnt lime and burnt Mg 
were also made. The harmful influence of burnt Mg was seen in the third year. The 
ratio between Ca and Mg can be altered within wide limits. V. Experiments on 
riiemical and bacteriological changes in the soil. F. MOnyer. Ibid 62-139. Expts 
are set forth on the influence of pure dung salts on chem. processes in the soil; on the soiy. 
of phempbaies; on the detn. of NH, in the soil; on the influence of the different kinds of 
soil and of the contents of water on the nitrogenous changes; on nitrogenous metabolism; 
on actinomycetes and their life and relations to the soil. VI. Bacteridiofical ex- 
periments. B. Hbinze. 139-84. (>n the importance of different bacteria for the 
nitrogenous metabolism of plants. K. G. 

The partial sterilization of soils. E. J. Rusasu,. J. Roy. Hart, Soc. London 
45, 237-4<i(1920); Physiol. Abstracts 5, 568. — A general review. H. G. 

Effect of season and crop growth on the physical state of the tolL D. R. Hoag- 
LAND AND J. C. Martin. /. Agr. Res. 20, .397-404(1920). — Aq. exts. of cropped and 
uncropped soils were prepd., ! pt. of soiland 2 pts. of waterbeingused. Tbeconen. ofthis 
ext. was detd. by cond. measureraentsS, and the colloidal matter in the soU estd. approx, 
by turbidity measurements after the soil had been allowed to settle in the vratcr for 
24 hrs. The results indicate that the physical state of certain kHI constituents is 
influenced to a marked degree by the conen. of the soil soln. There is a considerable 
seasonal variation in the colloidal state of the soil suspension, and a large increase in 
cxdloidal matter is noted when the soil soln. Is depleted as a result of abtorptioo of solutes 
by the plant. J. C. S. 

Degree of temperature to which soils can be cooled without freezing. G. Bouvot' 
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C08. J- Agr. Res. 20, 267-^ (1920). —AH mineral soils could be cooled to —4.2® and kept: 
at that temp, indefinitely without freezing. Agitation of the soil however caused it to , 
freeze at imce. The amt. of water in the soil made no difference. Peat and "muck” 
could be supercooled to —6®. Some other materials, such as silica, carbon black, and 
gelatin, satd. with water, were tested also, aud these could be cooled to —6“ without 
freezing. The expts. show that in winter when the temp, of the soil falls only a few 
degrees below zero, the soil does not really freeze. J. S. C. I. 

The relation of the soil colloids to the thermal conductivity of the soil. T. Bedford 
FUANKUN. Proc. Roy. Soc. Edinburgh 41 , 61-7(1921). — The change in conductivity 
of clay loasn with temp, is due to the colloids present in the soil rather than to the org. 
matter. This change in conductivity is probably brought about by the colloidal films 
surrounding the soil grains swelling with the rise in temp, and so automatically compact- 
ing the soil and reducing the transfer resistance to heat between the particles within the 
soil. W. H. Ross 

Quality of irrigation water in relation to land reclamation. C. S. Scofield and 
F. B. HEadeEY. U. S. Dept, of Agr. J. Agr. Research 21, 265-278(1921),— A sample 
of Mesa sand from southwestern Arizona was leached with NaCl soln. followed by HjO 
and the effect on the rate of percolation and on the character of the percolate was noted. 

A sample of almost impermeable soil from Fallon, Nev., was percolated with CaClj 
and with mitts, of CaCl* and NaCl followed by H^O, and the effect on the rate of perco- 
lation and character of percolate detd. Analyses are given of 19 important irrigation 
streams in Western U. S.. showing the amts, of Ca, Mg and Na plus of the K, and the 
proportion of the sum of the Ca and Mg to the sum of the Na plus Vi of the K. An- 
alyses of Salt River HiO from Arizona canal at Mesa, Ariz., and of Colorado River H 2 O 
samples taken at Yuma, Ariz., are also given. The hardness or impermeability of 
certain irrigated land in the Western U. S. is believed to be due to the effect of the Na 
on the clay in the soil. It is difficult to wash out the excess of sol. salts that may be 
present in such soil in amts, sufficient to injure plants. In the presence of other bases 
such as Ca or A1 in appreciable quantities and in sol. form the injurious action of the 
Na on the clay does not take place. When irrigation H^O contains more Na and K 
than Ca and Mg there is danger that its continued use may cause the land to become 
hard and impermeable to HA Some of the important irrigation waters of the U. S. 
are of this character. It is believed that the use of Ca or A1 in sol. form applied either 
to the land or to the \raters will remedy the trouble. F, C. Cook 

Nitrifleation in semi-arid soils. W. P. Kelley. Brasil Agr. 4, 160-2, 202-5, 
229^^2, 251-4(1919): Expt. Sta. Record 43, 215-6.— California soils in general are able 
to nitrify the amts, of dried blood used in practice. Nitrification of 1.0% of dried 
blood was interfered with by 0.05% NajCOj. but that of 0.1% dried blood was 
not affected by 0.4% NasCO,. The presence of 0.1% NanCO, hindered the nitri- 
fication of 0.15% (NHOjSOi.. but stimulated that of 0.0625% (NHOjSO^. 

T. G. Phillips 

The amounts of nutrient substances abstracted from the soil by rice. Experiments 
in Java. C. van Rossem. I. The amounts of the principal nutrient substances 
abstracted from the soil by a rice crop. 11. The amoimts of nutrient substances 
abstracted from the soil by the rice plant at different stages of growth. Mededeelingen 
t-a« het AgricuUur-Chemisck Laboratorium 1017, No. 17; Bull. Agr. PUclUgeuce. 10, 
878-61.— -I. The kg. of nutrients per hectare removed from the soil by rice are as 
follows for paddy, straw, and roots, resp.; N, 23.3, 22.0,4.8; KA 12.3, 50.6,7.5, 
PsOi. 12.1, 11.4, 1.5; FeiOj, 1.4, 42.7, 35.7; CaO. 1.5, 13.4, 3,0; MgO. 4.4, 5.6. 
1 .4; SiOi, 148.7,939 . 1, 91 .4. It, Samples of rice were analyzed at 5 stages of develop- 
ment, the first at about 56 days, the last at maturity. The results, based on 100 plants, 
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&re presented in extensive tables. N, PtOs, and KjO are abscHrbed throi^hottt the 
course of development, N and PjOt more rapidly during ripening, KtO less so. 

T. G.PHtow 

Present position and future prospects of the natural indigo industry. W. A. Davis. 
Asr> Research Inst.^ Pusa, Indigo Publication 2, 18 pp. (1918).— Exhaustion of available 
PjOs in the soil causes “wilt disease.” Systematic PjOs fertilization is necesM^ for 
successful commercial indigo growing. H. W. EaSTSAWOOD 

« Notes on practical salt land reclamation. G. S. HsmiBRsoN. Agr, Research 
Inst., Pusa, Bull. 91, 16 pp.(1920). — Lands of Egypt and India containing sol. a&aHne 
salts are successfully reclaimed by washing salts to the subsoil. H. W. Kas^TBawood ■ 
A study of the indigo soils of Bihar. W. A. Davis. Agr. Research Inst., Pusa, 
Indigo Pub, t, 75 pp. (1918). — Failures in indigo crops were found in almost every case 
to bedue to lack of available PjOt in the soil and subsoil (often less than 0.0002%). 
Comparative analyses show approx, one-hundredth as much available PiO* now as in 
1899. Just sufficient PxOs is liberated in the early part of the year to pemdt growth 
of first crop whereas the second crop dies. Superphosphating increases yield of first 
crop 50%, second crop 100% and seed crop 300-400%. W. H. EasTbrwood 

Utilizing soil potash by means of intermediary crops. A. W. Blair. Proc. Soc, 
Prom, Agr. Sci. 39, 69-74(1919); Expt. Sta. Record 43, 218.— Soy beans, and perhaps 
some other plants, are able to use rather large amts, of soil potash when forced to do so. 
If supplied with available potash, they store up large amts, of it, with no corresponding 
increase in yield. Such plants shoidd be used more widely to make the soil potash 
available. T. G. Phillips 

Comparison of the effect of various types of open-hearth basic slags on grassland. 
G. S. Robsrtson. Trans. Faraday ,Soc. 16, 291-301(1920). — Field expts. were made 
on 3 different soils under grass which were deficient in phosphate. Three varieties of 
basic slag were used ; a high-grade Bessemer slag with 92% of sol. phosphate (on total 
phosphate), low-grade basic slags with 80-93%, of sol. phosphate, and open-heartli 
haste slags with 20-45% of sol. pliosphate. The hay crop was found to be as heavy on 
land treated with an open-hearth slag of 45 sol. phosphate as on land treated with the 
high-grade slags, but open-hearth slags with sol. phosphate below this amt. gave much 
lighter crops. Clover crops were much increased by tlie appUcatiem of open-hearth 
slag of 20% sol. phosphate, though the results were inferior to those with 90% sol. slags. 
A test of the citric soly. of tlie slags was made, using 1 g. of the sample instead of the 
usual 5 g. As a result, the citric soly. of the open hearth slags was increased tn over 
60%, while the other basic slags showed IK)- 1 00 ^ v soly. A Gafsa lock phosphate showed 
an increase from 38 to 89% soly. under the same conditions. In order to enable open- 
hearth basic slags of 5-8% phosphate content to be utilized as fertUizers it is suggested 
that they should be enriched during manuf . by the addition of rock phosphate to the mol- 
ten slag in the ladle. J- S. C. I. 

improvement of low-grade basic slag. W. S. Jonbs. Trans. Faraday Soc. 1^, 
324-7(1920).— Basic slag may be improved in quality by washing on a ameg, table ami 
subsequently drying; in this way the phosphate content may be increased about 12^ 
By suitable tapping of the furnace, the slag may be sepd. into a richer and a poorer 
slag. Direct enrichment may be obtained by adding rock phosphate to the slag either 
in its molten condition or when cold before grinffing. Frequently a low-grade slag is 
returned to the blast furnace with the next charge and its P taken up by the pig iron, 
from which it is obtained again in the Bessemer converter in the form of on enriched 
slag. The suggestion is made that the principle of the Bcrtrand-Thiel process might be 
utilized. In this process two furnaces are used, the pig iron bdng mdted in the first 
without scrap before being run into the second cemtg, the scrap, etc, As no scrap is 
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used in tbe piimary furnace, the slag is not diluted thereby, and a grade contg. a high 
peitBHitage of P can be obtained. J. S. C. I. 

iElfoct of floQispaf additions on the phosphates in basic slag. F. Baikbridgb- 
Jton SUti I%st‘ London, Corned Schol, Mem, 1920, 1-40, — (I) (II). Fertilizer value 
basic slag containing fluorspar. Continuing previous work (C. A. 14, 586), expts. 
wCfC made to exam, the po^bility of increasing the fertilizing value of insol. phosphate 
bf adding it to the soil in the late autumn and thus exposing it during the winter to the 
actiofi of the atm. The results showed a bigger proportionate yield compared with a 
sd- slag vbta the insol. phosphate was applied in the autumn instead of in spring. 
The in^. slag gave satisfactory yields of both grain and straw (barley), but failed to 
give the increased phosphate content of grain and straw given by sol. slag. III. Nature 
and scdubUity of the phosphates contained in basic open-hearth slag made with additions 
of fluorspar. In expts. to prep, synthetically the compds. presumed to be present in 
ba^ jdag, uncombined Ume in the fusions was detd. by passing steam over a weighed 
quantity of the material contained in a Pt boat in a silica tube heated to 140°, the gain 
in wt. bdng attributed to the hydration of lime. Ca3(P04)j is much more sol. in 2% citric 
acid in NH* citrate soln. ; consequently the use of the latter solvent was abandoned. 
The fusion of the tribaac phosphate with CaFj caused a rapid fall in the soly. of the 
pho^)hate up to a pmnt corresponding with S pts. CaFj to 100 pts. of phosphate. Tetra- 
basic Ca phosphate was prepd. by fusing the tribasic phosphate with lime in the oxy- 
acet^ene blowpipe flame. The product contained 94.12% of tetrabasic phosphate 
and 0 . 9% free luue- A soly. detn. showed that only 21 . 5% of the phosphate present 
was sol. irticn gxxnmd to 100-mesh, but 72.26% when ground to flour. The tetrabasic 
phosphate is decomposed when fused with CaFs, apatite being formed, w'ith the result 
that the soly. is lowered. Silico-camotite, SCaO.PA-SCaO SiOi, was prepd. by fusing 
dicaldum silicate with Cai(P04)3 and was completely sol. in citric acid. Fusion of silieo- 
camotite with CaFj rapidly lowered the soly. A number of fusions of basic slag with 
varying quantities of CaFi were made, and the products were analyzed and their solu- 
bilities detd. Curves are given showing the lowering effect on the soly. of the phosphate 
of incfeasing quantities of CaF*. It is concluded that the addition of CaF? to basic 
open-hearth slags results in the formation of an apatite of the formula 3(3Ca0.P205) .- 
CaFi. Crystals which were identified as apatite were actually obtained from such a slag, 
In extremely sol. basic slags the phosphate is probably present as silico-camotite or 
steatite. Free lime docs not exist to any extent in normally prepd, slag contg. about 
14% PiOj. Appendix. Effect of the addition of lime on the citric acid solubility of 
basic slag. The result of re-fusing a slag, without addition of lime, is to increase con- 
siderably the soly. of the phosphate present. Addition of lime does not affect appre- 
ciably the soly of the phosphate, while the added lime combines, probably with the Fe 
oxide present, to form a compd. almost insol. in citric acid. J. S. C. I. 

- as a tetflixer. Fbucs Masiko. A nn. Accad. agr. Torino 61 , 95-100 

(1918) .“Mg should be given consideration, since chlorophyll is an organo-metallic 
compd. of Mg. Pot expts. with equal amts, of MgCOj and CaCOj showed larger >nelds 
from the MgCO^. Field expts. showed no beneficial effects with MgSOi m a sod con- 
taining gravel composed largely of calcareous limestone containing up to 14% MgCO, 
but gave a 40% greater yield than the control on a soil composed mostly of decalcified 
clay poor In sUl earth carbonates. Ai^ert R. Mer? 

InMCtkldea. R. R. Henderson. Chtm. Age (N. Y.) 29, 167-S 
(1921).— A review of the uses, economic importance and progress made in the manu- 
facture of com. inseetkides. y.- 

Toxic a et kn of cempouads of arsenic^ antimonji and fluorine on cultivated plants. 
A. Wdmta. Afifwa BoUsnik 2, 16I-78(1920T— A general toxic dose of a glx-en poison 
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for phanerogams cannot be indicated, since marked differences are observed in the 
behavior of different plants towards the same poison. Scarlet runners and seedling i»eas 
are most readily affected, while barley, oats, wheat, maize, and rye are less sen^tive. 
In water cultures, 0.01 g. of AssOi per 1. is strongly touc, but the action of As oxide is 
less pronounced; 0. 1 g. per 1. is fatal to all plants. Sb is much less poisonous. KaP 
is harmful when present to the extent of 0.1 g. per 1. When scattered on the soil, 
AssOj is less toxic than AsjOs; SbjOi is still less poisonous (0.6 g. per 100 g. of soU is 
necessary), and has about the same action as NaF. In 0 . 1% soln, As^i is more toxic 
than AsjOj when used for spraying the green parts of plants, but with the Na salts the 
order is reversed. Corrosive action is not exhibited by NaF solns. con^. less than 1% of 
the salt. J. C. S, 


Air pollution by smoke (Rtjston) HD. 


Acid'phosphate app^tus. R. E. Forbis. U. S. 1,376,612, May 3. The pat. 
relates to structural features of a den for the manuf. of add^phosphate. 

Phosphate fertilizer. M. Shoeld. U. S. 1,375,115, Apr. 19. Dusting of wet 
pptd. CaHPOi is obviated by mixing it with HjS 04 or niter cake and drymg the mixt. 

Kerosene emulsion adapted for use as an insecticide. D. J. MtiaPEY, U. 8. 
1,374,755, Apr. 12. An aq. emulsion of kerosene adapted for use as an inxcticide on 
trees is formed by the use of a relatively small amt. of the reaction products of KOH, 
oleic acid and stearic acid in HiO, 

Arsenical insecticide. W, Moore. U. S. 1,376,153, Apr, 26. An insecticide 
adapted for use ou plants is formed by reaction of Na arsenate or arsenite on FeCh, 
AlCb» Cr,(S 04 )i, Ce chloride or NaiCriOr or KiCriO; and washing the ppt. thus obtamed. 

Lime'Sulfur fungicide and insecticide. D. S. Pratt. U. S. 1,374,951, Apr. 19. 
A dry Ume-S compn. for use as an insecticide and fungicide is prepd. by spraying a 
lime-S soln. in the form of a fine mist into a heated chamber and withdrawing the vapor 
formed from the chamber. Fine particles with a high content of active material are 
thus obtamed, a large part of which is sol. in cold H^O. 

Composition for preventing smut of grain. J. P. Minne. U. S. 1,375,529, Apr. 19. 
A mixt. for treating grain to prev'ent smut is formed of Hmc 3 lbs., KaCl 8 ox., ashes 2 
lbs., and HiO 2 gals., heated together. 


I6~THE FERMENTATION INDUSTRIES 


H. S. PAJKB 

Acetone fermentation process in India. G. J. Fowu«, Y. D. Wad, and A. G 
G0EHAI.S. /. Ind. Insi. Sci, 4 , 1-15(1921). — As raw material for the acetone fermenta- 
tion process, mahua Bowers {Bassia latifolia), contg. 40-60% of total sugars, 0.66-1 .1% 
of N and little or no starch, were tried under various conditions but gave very unsatis- 
factory results. Good fermentations were obtained, however, with starch contg. ma- 
terials, such as rice, but jawari (cholam) flour was preferred on account of its cheapness. 
In small scale expts. 1200 g. of jawari flour contg. about 52% of starch and 1.2% N 
gave about 70 cc. of acetone and 1 28 cc. of butyl alcohol. The most vigorous fermenta- 
tion took place with cultures only two or three generations fitmi spores, and It is im- 
portant to ensure that the cultures do not lose their power to spondate, as they tend 
to do after continued subculture in simple maUe mash. This was adiJkved by »B' 
oculating in a mash contg. meat ext,, peptone, or gelatin. The cldef idfficitlty in IwJ® 
scale work is the maintenance of sterility up to the point of inoculation; 4 hrs. heating 
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under 15 lb. steam pressure was found to be requisite. The problem of the disposal 
of the effluent, which amounts to 60,000 gal. per ton of acetone produced, was'studied. 
A cake utUizable for cattle food is obtained by pressing the husk along with the 'sludge 
resulting from plain sedimentation. The turbid liquid remaining is clarified by treat- 
ment with excess of lime, and gives a further sludge which has valuable fertilizing proper- 
ties. In connection with the above work rough expts. were made on the flashing and 
exfiosioe concns. of mixls. of acetone vapor and air, indicating that a concn. of acetone 
vapor up to 2.3% was safe. The raixt. flashes above this concn., reaching a max. 
violence at a concn. of 5.61% of acetone and settling down to a quiet flame at 
10.2% of acetone vapor. J. S. C. I. ^ 

Peimentatiott of worts containing added sugars. J. 0’Sui.iyivAN. J. Insi. Bremng 
27, 93-100(1921). — Fermentations carried out with a large number of single-cell cultures 
prepd. from 3 brewery yeasts indicated no appreciable differences in fermenting power. 
In cxpts. with a malt wort of sp. gr. 1 .061, treated with sucrose, invert-sugar, dextrose, 
or maltose equiv. to 15% of the extract present, and fermented with 0.2 g, of pressed 
yeast for 10 days at the ordinary temp., the whole of the added sugar, together with the 
fermentable matter of the wort, disappeared in all cases. In fermentations of solns. 
of the same concn., but contg. different proportions of fermentable sugars and the same 
quantity of nutrient matter, practically the whole of the fermentable sugars was fer- 
ment^ when the ale. produced did not exceed 5%, but beyond this ale. content some of 
the sugar remained unfermented. J. S. C. I. 

The active principles of grape wine. T. G. Kootatai,adsb. Russ. Physiol. J. 
2, 1-14(1919); Physiol Abstracts 5, 484.— Comparative expts. were performed upon the 
isolated Fnammalkn heart with grape wine and ale. The ale. (0.1 to 2.0% solns.) 
decreased the rate of the beat and markedly diminished its strength. The grape wine 
diluted to the same concn. of ale. increased the rate by about 20%, doubled the output 
and the strength of the beat, and increased the amt. of fluid passing through the coronary 
vessels. A substance was isolated from the residue left after the distn. of the wine; it 
had a brown color and a bitter taste, was insol. in ether, CHCU, and benzene, very sol. 
in ale. and water. This substance in a 1 : 500,000 concn. had a powerful effect on the 
isolated heart. Its effect is not like that of digitalis; it seems to increase the abs. strength 
of the heart and revive even the exhausted and dying heart. As to the chem. compn. of 
this substance, it is classified as an amine on the ground of the method of its isolation. 
The fresh grape juice does not contain this substance; it is formed only in ripening of the 
wine, and is a product of fermentation . Ordinary light wine contains about 0 . 0137% of 
this active principle. The presence of this substance and its powerful action on the 
isolated heart may be used for the detection of adulterations of wine. H, G. 

Sb&plificaiio 0 of the Lintner-Wirth method for determining the diastatic power of 
nalt. G. RoBDBR. Woeh. Brau. 38, 5-7(1921).— The procedure suggested comprizes 
the s am e operation^i^ in the Inst, of Brewing Comm, method {J. Inst. Brewing 12, 
1-10(1906)), but'the^t ext. is allowed to act on the starch soln. for Vi hr. at 17.5* 
instead of 1 hr. at 70* F. (21 “ C.), the reducing sugar is detd. by Kjeldahl's gravimetric 
method, and the diastatic power is expressed as g. of maltose per 100 g. of malt. 

J. S. C. I. 

of the extract of colored malts. C. G. Matthews. J . Brewing 

27, 23-6(1921); Analyst 46 , 95-6.— The following method is advocated for the analysis 
of ^crystal'* and black malts in preference to that adopted by the Institute of Brenring, 
Malt Analysis Committee (/. Inst. Brewing 12, 6(1906)), on the grounds that the latter 
method requires much thne, a large quantity of standard malt, and tends to yield low 
results, besides giving variable exts. in the hands of different analysts: Forty g. of 
standard malt, having a diastatic power between 35 and 45* bintner, are ground in a 
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Setk mill set to 25® and mixed with 10 g. of the malt under exanm, ground in a stnular 
manner (black malts may also be ground in a coffee-mill without any effect upon the 
final result). The mixt. is mashed, cooled, and filtered according to the Committee’s 
method, and the ext, and color are detd. in the usual manner by appropriate calcn* The 
use of a standard malt having a diastatic power above 55” Lintner yields abnormal re- 
sults by both methods. Four tables giving the results of expts. obtained with different 
malts and with various modifications of method indicate that the procedure recom- 
mended by M. is reliable. H. G. 

Harvesting, storage and drying of barley. A. Ci,uss. W. Knuosa, and V, Kou- 
DELKA. Z. ges. Brauw. 1921, 4-18. — Fxpts. similar to those of 1913(C A, 1$, 2133) 
were carried out in 1914, The 1914 barley was drier and richer in starch and ext., than 
the 1913 crop, and its genniiiative power developed much more rapidly. By (Her- 
ring the harvesting of the grain until it wa.s ‘dead ripe” the brewing quality was im- 
proved. The advantages of drying Uie grain artificially, although well marked, were, 
much less so than in the case of the previous crop. J, S. C. I. 

Drying of hops. A. H. Burgess. J. Inst. Brewing 27, 180-4(192 l).--ElcYen kilns 
of various types were visited and records were made of 15 oasrings. The time taken 
to dry hops does not depend solely on temp., depth of load, and moisture content of 
the hops. Hops wet witli rain dried in some cases as rapidly as those picked in fine 
weather, and some castings at comparatively high temps, dried more slowly than others 
worked at a lower temp. The most important factors are probably temp, and air supply, 
but the latter could not be cstd. with any approach to accuracy. J. S. C. I. 

Maize and rice and the method of using them (in brewing). W. Windiscu. Woch. 
Brav. 38, 9-15(1921). — In view of the fact that German brewers are now permitted to 
employ maize grits, free from husks and embryos, and also rice products unmitable for 
human consumption, W. gives an account of tlie compn., method of production, and 
brewing properties of these adjuncts, and also discusses the manner in which they may be 
employed in brewing. Some expts. on the malting of maize are also described. 

J. S. C. I. 

Break of yeasts. H. LChrs a.sd R. Heuss. Z. ges. Brauw. IWl, 18-22. — The 
flocculation or "break" of yeast, in aq. susixnsions, is closely related to the viscosity 
of the suspensions. Ca or Ce chloride increased the viscosity and promoted flocculation 
to a much greater extent than eciuiinoL proptirtions of KCl. The viscosity of 12^’V' 
suspensions of washed living yeast varied gitixtly with the reaction of the liquid, attain- 
ing a very welt defined max. point wlieu the re*aclion was slightly acid {pa. “ about 4), 
and this point corresponded also with the max. of flocculation, ^milar suspensions 
of yeast killed by CHCU or heat showed no flocculation, and their vis(X>siUes were 
relatively low and varied to only a slight extent with the reaction of the liquid. 

J. s. c. r 

The utilization of "Sump ' f.\MMANN) 27. study on rice from the Cameroons 
(Hein, Husso^) 12. 


Alcohol and potassium compounds from moUssos. M. C. Whitakeb. U. S 
1,376,662, May 3. Cane molasses, dild. with 5 times its wt. of H<0 which may lx* 
acidified with HiSO<, is treated with 0 00% of *^0% IfjSiF* and then subjectedto ale. 
fermentation. The presence of the HjSiKi does not interfere with the fermentation 
nor ppt K compds, but serxes to prevent undesirable fermentations because of its 
bacteridda! action. The slop remaining after the production and distn. of the ale. 
is treated with additional sufficient to ppt. the K and the sepd. ppt. may he 

treated with H*SO« to obtain K 5 SO 4 , The latter may be purified by recrystn. 
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ICailiing process. H. E. Dbcksbach. U. S. 1,374,191, Apr. 12. A ground malt 
tnixed witE the usual proportion of HiO is heated in a mash tun to about 37®. ‘At the 
game time grits composed of corn or rice are brought to a boiling temp, in a converter. 
Material is then pumped 'from the bottom of the mash tun to the top of the material 
in the oonveiter and at the same time material from the bottom of the converter is led 
in upon the top of the material in the mash tun. A circulation in this manner is main- 
tmned until the starch is converted into sugar or, if a high degree of dextrin is desired, 
the circulation may be continued until a temp, of 75® is attained. Any unconverted 
nwdt irill be retained at the top of the mash tun and may be removed \vith the spent 
malt 

Berenigo fnmi malted coffee or cocoa. F. W. and J. V. Oppbi.. U. S. 

1,376,870, May 3. Green coffee or cocoa beans are allowed to germinate to form a malt, 
anextTEKt is prepd. from the malt, fermented with yeast and the fermented malt extract 
is dericcated, roosted and the roasted product is fermented in soln. and carbonated to 
form a beverage. 

17— PHARMACEUTICAL CHEMISTRY 


W. 0. EMERY 

Sensitive test for the hydrides of arsenic, antimony and phosphorus by means of 
gold chlmide. W. ZimmERMANN. Apoth. Ztg. 36, 26(1921); J. Chem. Soc. 120, II, 276. 

- -Basing his expts. on I,ehbert's obser\'ation that AuCb is reduced by AsH 3 , the author 
has shown that a drop of NaAuCU soln. spread on a piece of filter paper is scarcely 
affected by pure H, but is colored violet by small amts, of the hydrides of As, Sb or P, 
A distinct adoration was obtained with 0.00281 mg. As in liquor kali arscnicosi in 2 
rain., and a recognizable reaction with 0.00015 mg. As in salvarsan in 10 min.; distinct 
and slight reactions were observed with 0.00124 mg. Sb in K Sb tartrate in 5 min., 
and with 0-25 mg. P in Ca hypophosphorosum, resp. Organic matter must be destroyed ; 
HjS interferes with the reaction by giving a brown coloration. W. O. E. 

Cans# and composition of the insoluble deposits in oil of mustard, H. Kunz- 
Krause. Arch. Pharm. 259. 16^(1921 ).~Botii natural and synthetic oil of mustard 
becomes dispolored on keeping, and deposits a dark orange to citron-yellow material, 
consisting of a cauliflower-like mass made up in part of colorless quadratic prisms and 
hexagonal plates, cubes and needles. A portion of this ppt. sol. in H 2 O consists chiefl> 
of allylamine sulfate admixed possibly with traces of {NHi):SO^. The HsO-insol. 
portion consists in the main of vl-thiocyanogcn, C 3 HN 3 S,', accompanied possibly by 
isoperthiocyanic acid and allyl-substituted carbamidcs. A plausible explanation 
of the formation of these deposits is the following. OU of mustard usually contains 
varying quantities of CSj and CjHjCN; the changes in color and compn. are most likdy 
consecutive reactions. The first change w^ould involve dccompn. of allylthiocarbimide 
into CtHiCN and free S, other raols. being dissociated into S: C: and : NCsHs groups. 
Some of the fiw S dissolves in allylthiocarbimide. producing the initial yeUow color of 
the oil, while a 2nd portion unites with the : C : S group to yield CS* ; a 3rd portion finally 
is oxidized to HjSO#, which enters into combination with CdUNH. resulting from the 
: NCiUi groups. Hie* last 2 reactions are due to the joint action of moisture and 
atmospheric O. catalytically accelerated in the presence of light by unchanged od, 
which in bum becomes more or less polymerized during the process. The group S. C . 
is apparently hindamental In the formation of xanthic acid dcrivs., thus: S: C. + S.C.- 
NC*H* + HiO « HSCSOCsHi + HCN, the HCN so liberated polymerizing and then 
reacting with S to yield ^thiocyanogen, 3HCN + 38 « CjHNVS H^. The H rtus 
liberated oonvertv the group : NCjHi to CjHsNH* . O. .. 
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Active constituents of shepherd’s pofM (Caps^M borsce pestoris). H, EkHtOTTAtr 
and H/CAPreNBERO. Arch. Pham. 255, 33-^(l921).-«-A pfaTsiol. stadr <rf ^ exts. 
of this drug indicated the presence of a substance indudog very marked depiesdos in 
blood pressure, as also a product pptd. on the addition of HgCb to the ext, which pio* 
duces rise in blood pressure. This latter substance is very likely tyrunfaie, attbough it 
could not be identihed with certainty on account of the small quantity available, a 
condition likewise militating against the identification of any alkaloidal materU possibly 
present. Histamine is probably absent. A descripHon is given of the isolation of 
choline and acetylcholine from liquid exts.; these bases are also directly obtainable by 
pptn. with ale. PtCh without prior treatment with Pb, Hg or Ba salts. Evaluation 
of the ext. is accomplished in the following manner: Mix 5 cc. of the ext (1 : 1) with 12 
cc. ale., then treat with 20-25 cc. 1% PtCU soln. Let stand 2 days, filter the ppt., 
dry and ext. on the filter with hot HiO. Evap. the filtrate in a tared dish. EUter the 
coned, filtrate if necessary, or if it becomes turbid, ppt. with 70% ale. A good smnple of 
the drug should yield at least 0 . 2 g. of the PtCL compd. Test the purity of this product 
by the m. p. or by estn, of N or Pt. W. O. E. 

Rmijin, an inferior Japanese substitute for optochin (ethylhydrocvtprelne). C. A. 
Rojahn. Ber. pkarm. Ges. 31, 37-8(1921). — A sample of this product made by the 
Sankyo Co. of Tokyo, and described as Et hydrocupreme, gave on examn. the following 
results: light gray powder insoi. in H,0, sintering 105” (optochin 122*), m. 130-40” 
(optochin 126-30”), loss on drying 2.7%, ash 0.27%, ethoxyl 8.94%, EtjO ext. 65.41%, 
non-ethylated phenolic base 30.85%; thus it corresponds to about 67.6% of the ethyl- 
ated base, the other third consisting of hydrocupreine, which differs physioloi^cally 
from the Et deriv. W. 0. E, 

Yield and composition of wormwood oil from plants at various stifet of growth 
during succesrive seasons. F. Rabak. J. fnd. Eng. Ckem. 13, 536-^(1921).— 
The investigation permits the following conclusions: (1) The yield of oil from the fresh 
herb during its flowering stage varies greatly from year to year, owing entirely to varying 
climatic conditions. Low pptn. coupled with high temp, and much sunshine affects 
the yield of oil favorably, while converse conditions cause a lower yield, (2) Drying 
of the plants before distn. invariably causes a reduction in the yield of oil, but apparently 
promotes esteiificatinn. The ester constituents from the fresh herb over a period of 
years appear to be in closer conformity than the ate. constituents. (3) The highest 
yield of oil is obtained during the flowering peiiod. Soly. of the oil in ak. apparentiy 
is a criterion of the % of esters present. Likewise, sp. gr. bears a close, relatioaship to 
the ester content. The ale. constituents decrease as the plant approaches maturity. 

W. 0. E. 

Synthetic drug analysis. VUI. Estimation ol salicylates ind phenol W. 0. 
Embry. J. Ind. Eng. Chem. 13, 538-'9( 1921).— Advantage is taken of the characteristic 
behavior of phenol and salicylic acid toward I, the final product of such actitm being 
in the presence of alkali or alkaline carlx>nates, a purplish red amoqihous compd 
(cf. Lauteroann, Ann. 120, Kekule. Ibid 131,221; Kaemtnerer and Stinger, Ber. 
11, .557; Bougault, J. pharm. chim. [6)28, 147) having tlM compn. and variously 

termed diiodophenylenc oxide, tetraiodophenylene oxide or tetralodophmytene quinone 
tt can be readily filtered and washed in a gooch, dried and weighed in the usual way. 

W. 0. E. 

Pobons end their history. H. Pbtbrs Pham. Zfg. 66, 407-9, 433-4, 4.57-9 
(1921). W. 0. E. 

Cres<^ soap solutions of commerce and the apothecaiy, C. AtNOto. Pharm. Ztt- 
66, 427(1921) -Attention is called to wide variations in crcKrf, aoep and HsO content 
of prepns. available during the war period and later, amounting In the case 
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to 16-60%* Of 21 prepns. 7 contained no soap at all. In view of these findiAgs, the 
oonsumer is recommended to purchase only brands of established merit, pref^bly 
those maoufd. under cbem. and bacteriob control W. O. E. 

PnpuitioB of catgut F. J. W. Porter. Chem. News 122, 245(1921).— A 
procedure is described for medicating catgut with Hglj. W, 0. E. 

Composition of Mexican cinchona bark* Anon. Nev. agr. (Mexico) 4, Nos. 5 
and 6, p. 223(1919); BitU. Agr. Intelligence 10, 1146.— Analyses, made by V. Castellanos 
Quinteros, of samples of bark of red cinchona collected in Cordoba (State of Vera Cruz), 
gave the following results, in %: Total alkaloids 5.133, including: quinine 2.108, 
cinchonidine 0.060, quinidine 0,015, cinchonine 1.912, unestd. alkaloids 1.037. These 
barks were not gathered at the period when they are richest in alkaloids, viz., shortly 
before flowering time. Hence the Mexican product surpasses all the more the South 
American, which contains 4 to 5% alkaloids, and it bears comparison with grey cinchona 
which contains 6-6%. H. G. 

Report on work done at the Java dnehona experimental station in 1916-1917. 
Anon. UededeeUngen Kiiut-Pro^staHon (N. V. Bandoeng) 1918; Bull. Agr. Intelligence 
10, 905-6. — Investigations are described regarding: the morphology of the flower and 
fruit of cinchona; the influence of moisture and air on the germination of cinchona seed; 
injury to cinchona seed freshly sovra in nurseries by insect attacks. This last investiga- 
tion was carried out by Dr. Bernard, Director of the Exptl. Station for tea. He noted 
that various species of mites can be very harmful, a fact hitherto unknown. Lastly, 
the commencement of an investigation regarding the influence of the drying temp, on 
the alkalmd content of the bark is described. H. G. 

Some medicinal plants of the Philippine Islands. L. M. Guerrero Proc. 
Manila Med. Soc.^ Philipfnne J. Sci. 13, Sect. B, No. 2, 123-4(1918); Bull. Agr. In- 
telligence 10, 906. — The flora of the Philippines is rich in pharmaceutical plants which 
the natives use largely and which deserve to be scientifically studied w-ith a view to 
their possible use in pharmacy. Among them G. notes; Alstonia scholaris used as a 
febrifuge and sometimes as a cardiac remedy; Linmsia amara, employed as a gastric 
sedative; the seeds of QuisqxuUis indica employed as a vermifuge; Tylophora brevips, 
similar to Tylophora asthmaiica of India, which contains an alkaloid, tylophorine, and 
which is used as an emetic, antidysenteric and expectorant.; Tiiwspora reticulata, 
used against malaria and which probably contains berberine. H. G. 

Pre^mood standan! for gddenseal (Hydrastis) root. Anon. U. S. Dept Agr., 
Bur. of Chemistry, Service and Regulatory Announcements No. 26, 14; Analyst 46, 143 
(1921). — ^As a result of the examn. of com. Hydrastis root (in both whole and powdered 
condition) it is considered that the total ash should not exceed B%, and that the acid-sol. 
ash should not exceed 3%. H. G 

Suhatitutioa of fiowere of Onoperdon species for saffron. Anon U. S. Dept. 
Agr., Bur. of Chemistry, Service and Regulatory Annouficements No. 26, 14; Analyst 46, 
144(1921).— The flower-tops (corolla, stigmas, and anthers) of the "cotton” or "Scotch 
thistle*' {Onoperdon sp.) dyed with tartrazine or com. Ponceau 2. R., and weighted 
with b<^ax, KNOi and glycerol have been substituted for saffron (Crocus sativa L.). 
Saft'on has a tri-lobed stigma, does not contain anthers or corollas, and imparts a 
characteristic coloration to water (1 to 100.000, or greater diln.). Onoperdon has tubular 
florets'twWch are much longer than the stigmas of saffron), stamens which showja 
narrow extension above the anthers, corollas with club-shaped multicellular glandular 
hairs, and pdlen with a peculiar thickened triangular coat. Artificial dyes can be 
detected by the i^nk or red coloration with org. solvents, and added salts by the high 
total ash. H 

Mustard seeds and substitutes 1. Chinese colza, Brasska campestris chtnolei- 
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fera, Vlehoevw. Arno Vibhobver, Joseph F. ClbvengERi an© CXadukOum 
/. Research 20, 117*-40{1920); cf. C. A. 14, 3641.— A botanical and dian. study 
of seeds of Brassica campestris chinoleifera, Viehoever, sold as mnstard seed. The 
volatile oil obtained from these seeds was identified as crotonylthiocarfNBtide, yvhidt Is 
not a suitable substitute for mustard oil, in respect to condimental, bacteriddal, or 
medicinal value. J. S. 

Hyoscyamine. J, Henriksson. Svensk Farm. Tid, 25, 217-226(1921),— The 
culture, harvesting, and protection of Ilyoscyamus ni^er L. are dl^ussed. The atkalmd 
content of the steins of the leaves was the same as that of the flat parts of the teaves. 
The samples were of the first years growth. There is no appreciable difference in the 
per cent of hyoscyamine between the first and second years. A. R. Rose 

Hesperidine-like substances in the UmbeUiferae. Harold Nilsson. ' Svensk 
Farm. Tid. 25, 233-8(1921) . — The paper gives a brief resume of the cheioistry, pfoperties 
and tests for hesperidine. Microscopic sections are best made after fixing with lactic 
acid and freezing. Microscopically the alkaloid is detected as spherocrysts and sheaves. 
These are sol. in pyridine and quinoline. >Seventy specimens were examd.; either the 
spherocr>'Sts or shears were noted in the leaves and stems of the following: Angelica 
arckangelica, A. atropurpureat A. decunetts, A. litoralis, A. silvestris, Aeikusa cynapium, 
Bubon galbanum, Conium macukium, Fmdn communis. F, neapolitanat F. scorodosma, 
Imperatoria osirtitkium. I. hispanica. Libav.otis siherica, Ligusticum scoticum^ Sesili 
glaucuri, S. lenuifolium, Trinia milgaris. The presence of the alkaloid was also oonfimied 
by chetn. tests. In the 4th, Cth, 8th there was also a positive test for the fndt. The 
following do not contain a hesi>eridinc-like alkaloid; Aegopodium podagraria, Ammi 
majus, Attefum graveoJens, .Angelica rerticilliaris, Anthre sius silvestris, Apiunt graveolen'i, 
Astkranthia mojus, maithiAi, Bupleurum aureum. B. longifolium, F. rotundi- 

folium. Bifora teriiculata, Carum carin, Cherophyllum arotnatkum. Ch. aureum, Ch. 
temulum, Ch. villarsii. Cicuta virosa, Daucus carola. Eryiigium tnaritimum, E, muUijidum 
Fakaria rivinii, Feruk ferula go. Foenicitlumvulgare, nekscandiuminund(Uufn, HeracU'unt 
sibiricum, II. lillosum, Ilydrocotyle asiatica, II. vulgaris. Laser pititm lati-folium, I.. 
pana.x, Ligusticum lev-istieum, L. pyrnuiicum (var alpinum), Meum aihamanlhicuvi , 
Myrrkis odornia, Pachypleurum alpium, Pasiinaca saiiva, Pelroselinum sativum, Pence- 
danum oreoselinnm, P. palustre, P. sulcatum, Pimpenelk saxifrnga, Sanicuia europsea. 
.SeJinum carvi folia, Scandix hranckycarpa. Sc pecten, .Silaus partensis, S. sisaroidetm. 
Stum ktijolium, Torilis anlhrkcus, Oenantke pludkndrium. In 1883 Borodin examd 
3000 plants and found the typical spherocrysts of alkaloid in the following Ust but made 
no chem. tests. The detail of this work is available only m Russian. Cmiim macula- 
turn, Trinia kitaibelii, Tr. hoffmanni, Tr. henningii, Athamantka cretensis, A. compacUi. 
Libanotis montana, L. candollei, L. sibirica, LortuUapodium plalyphyllutn, SessiU gojmni. 
Cachrys plerochloa, Chriihmum marilimttm, Aeikusa cynapium, Halosctas scoUcum. 
CalLisace dahurica, Angelica sikestris, Archnngelica odicinaiis, Peudankhi arenarium, 
Laser pilium hirsutum. A- R. Rose 

A general method for making quantitative microanalyMt of Tegotable drugs. 
Albert Schneider. /. Am. Pharm Assoc. 9, 1140-63(1920). — Ouaat. microanalytical 
methods arc based for the most part upon the fact that certain tissuea and tissue elemeuts 
are quant, fairly const, in plant organs and in products made from them. The chief 

difficulty in formulating definite quant, working methods in nficToaiwdyria fa the hek of 

available data upon which to base standards for comparison. For txamide, if records 
of the starch content of ginger, apple, beilvloana root, aconite root, cdcfaicum corD», 
etc., were available for each month of the growing season, the starch factor might lx; 
used in detg. whether the respective articles were coU»:t^ too early; If a descnptiVf 
record of the development of the pollen grains of insect powder were available, it wnufd 
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be possible to det, the % of over-ripe flowers in that drug. It is particularly desirable 
that lilicroanalytical methods be developed because in many cases chemical methods are 
unknown or inapplicable. General directions are given for collecting the sample, 
grinding or powdering it, mixing the powdered drug, making dild. suspensions and 
conducting the counts. The technic applicable to a number of drugs, such as cinchona 
bsnk, comp, licorice powd., insect flowers and digitalis leaves, is described in detail. 
The anatomic structures for 78 drugs are listed but the quant, relationships of these 
structures remain to be detd. in most cases. L. E. Warren 


By-products of forest industries (Groud) 22, 


Reginalp R,: Materia Medica and Pharmacy for Medical Students, 
with an Appendix on Incompatibility. 4th Ed. London: H. K. Lewis & Co. Ltd. 
264 pp. 7s. 6 d. net. For review see Pharm. J. 106, 491(1921). 


Double nitrate of aluminium and potassium. N. M. L.-vPokxe. U. S. 1,377,081, 
May 3, A double nitrate of Al and K of thef ormula A 1 (X 03 ) 3 . 3 KN 03 . 10 H 50 is made 
by crystn. from a soln. of KNO 3 and AI(N03)3 in HXO3. The proportions of the KNOj 
and Al(NOi)i may be somewhat varied. The salts have astringent, leucocjlosic and 

phagocytosic properties, 

18— ACIDS, ALKALIES, SALTS AND SUNDRIES 


F. C. ZEISBERG 

The Intensive manufacture of chamber acid. A. G. Duron. Industrie chimique 
8 , 222-3(1921). — Ciiticism of Cochet’s article on the Benker-Millberg system (C. A, 15, 
1602). The use of 2 head chambers originated with Hasenclever in 1902 and as early 
as 1909 their use was discontinued by Hartmann-Benker (Wiesbaden). The yield from 
any properly designed chamber system is as great as with the B.-M. Though the de- 
terioration of the Pb of the head chambers is reduced, that of the tail chambers is in- 
creased. The use of 2 small tail chambers was known in 1876- A. P.-C, 

Methods of supplying lead chambers with nitric compounds. Giuseppe Gianou. 
Gwm. chim. ind. applicala 3, 11-2(1921) —G. discusses the new methods of supplying 
nitric compds. to the Pb chambers, i. e.. introducing a coned, aq. soln. of NaNO, 
into the Glover tower, or directly into the Pb chambers. Details of arrangement are 
given and data show mg saving of HXO 3 brought about. Robert 8 . Posmontibr 

Anuoosia oxidation at HSchst. J. R. Partington, J. Soc. Chem. Ind. 40, i85-7R 
(1921).'— A very condensed description, full of detailed numerical data, of the ammonia- 
oxidatkMi, nitrogen oxide absorption and nitric acid con eg, plants at the Hochst Farb- 
werke (vormals MeLster, Lucius & Briining) . These plants represent the most advanced 
Gennafi practice. The capacity is 140,000 tons HNO 3 per year. A circular 20 Pt 
gauze of 80 mesh weighing 333 g. is used as catalyst in a cast-iron converter of 1 . 5 tons 
HNOi per 24 hr. capacity with an oxidation efficiency of 89%. From NH, to dil. 
HNOi the conversion efficiency is 87% and from XHj to coned. HNOj 84%. The 
entrance gas to the converters is preheated by exchange with the exit gas. ^ The NHj 
cemtent is 12.5%. The nitrous gas is quickly cooled to throw out water, which is used 
on the absorption system, and is then passed to the towers wliicli are 41 ft. high x 21 ft. 
intemal duun., of brick filled with stoneware rings. Eight towers constitute 
50% HNO» being obtained from the first 6 , over which water is circulated, while Na«COi 
soln. is circulated over the last 2 to form NaNO,. The acid pumps are chrome steel, 
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circulating 110 gal. per tower per min., a ribbeddisktumingatSOrp.m. being used as 
distributer. The circulating as well as advancing acid is cooled in silicon iron S bends. 
The tower add is coned, by mixing 7 parts tower add with 1 part sulfuric add (this seems 
an error, 1 part 50% HNCh probably being mixed with 7 parts sulfuric add 
and denitrating. In France 2 . 5-3 . 0 parts sulfuric add are used, but the acid obtained 
is less coned. — only 85%. It is interesting to see that the German technologists had 
reduced to practice many of the independent findings of the Munitions Invention 
Department of Great Britain. F. C. Z. 

Studies upon sampling of nitrate fields. 1. Occurrence in the ground. 

RiQim Bribe A. Caliche 1, 4(1919). — The various theories of nitrate formation, namely, 
that of attributing its formation to atm. agents working on feldspars and other substances, 
that of Moeller supposing the decompn. of marine plants, that of Muntz and Plagemann 
which suggests an org. nitrifying ferment, that of Ochsenius based on the action of 
guano on NajCOs, all offer objections of greater or less degree and indicate that the 
deposits are of more complicated genesis than up to the present has been explained. 
The deductions from these theories taken in conjunction with the known facts regarding 
seepage, capillarity and ground water conditions make it possible to give generalizations 
regarding the location of nitrate deposits and their character which are of decided use 
in examinations. H. Distribution and boring of prospect holes. Ibid 47.— -Relates 
to the details of examination and assay of nitrate deposits. IH. Sampling and measure 
ing the thickness of the veins. Ibid 8S. IV. Topographic details and location of 
blast holes. Ibid 135. V. Tabulation and arrangement of data. Ibid 178. VI. 
Calculation of nitrate contents of the ground. Ibid 17S. VII. Calculation of losses 
of nitrate during mining and treatment. Ibid 247. — The direct losses in mining nitrate 
vary from 5% for caliches of appearance very distinct from the waste material to 20% 
for caliche of the same aspect and physical properties as the waste. In cartage the 
losses will average around 2 %. At the treat ment plant the losses are variable depending 
on the assay of the caliche treated ; but it is customary to say that 
the ripios should go out carrying not more than 5% nitrate. Lower ripios indicates 
exceptional work and higher ripios bad work. Other losses in the treatment plant may 
be considered os 1% of the nitrate on the cancha. VUI and IX. Ctlculation of 
minimum assay to be considered in estimating reserves. Ibid 295 and 347. — Details 
of material costs, operating costs, wages, salaries and labor required in mining and 
raanuf. of nitrate and the detn. of the minimum grade of nitrate-bearing material that 
can be worked. X and XI. Determination of contents and superflrial areas of nitrate 
grounds. Ibid 383 (1920). C. L. Burpick 

The Chilean nitrate industry. ALBjANr>RO Bertrand. Paris. Imprimerie 
de Van^rard 1920. — An elaborate and complete report on the technology and eotmomic.'; 
of the Chilean nitrate industry prepared originally for Messrs. Guggenheim Brothers ot 
New York and printed by permission. C. L. Burdick 

The Chilean nitrate industry. Its technology and economics. J. B. Hob&bawn 
Caliche 2, 485(1921).— Review of the above report. The reserves of exploitable 
nitrate are estimated at 33.5,800,000 tons in material ranging from 45% down to S% 
nitrate contents. A main problem in the future of the nitrate industry is to develop 
a pTOce^ which will be capable of treating caliches of 8 to 10% nitrate contents in which 
case enormous improvements in the methods of mining and handling the material 
can be achieved. The reviewer outlines as the newer proposed processw for nitrate 
recovery which merit technical consideration the following; (1) Hot leaching with 
evaporation (Grillo-Perroni) ; ( 2 ) hot leaching without evaporatkm (Awieyba, 
JUNQUBRAi Gabbxxa, ctc-); (3) cold leaching of the finely crushed caliche with evapo- 
ration (Gibbs. Prachb-Bouidwin) ; (4) ooW leaching of coarse crashed caliche with 



1921 


— Adds, Alkalies, Salts arid Sundries 


2697 


evaporation (Mason); (6) hot leaching with filtration (Butters); (6) hot percblation 
leaching without evaporation {Belu vista); (7) hot percolation leaching with evapo- 
ration (Duvieusart); (8) cold leaching without percolation or evaporation (Ossa). 

C. It. Burdick 

The Chilean nitrate industry. Anon. Caliche 2, 283(1920).— Review of the 
industry for the fiscal year ending June 30, 1920. During this period the world con- 
sumption of nitrate was 1,913,000 metric tons, over 50% of which being in the United 
States alone. The annual capacity of the nitrate plants in Chile is stated to be 83, 
500,000 quintals (46 kg.) but it is doubtful if the industry could produce steadily at 
a rate more than 60,000,000 quintals (2,715,000 metric tons). The cost of production 
has fluctuated between 9 shillings and 10 shillings f.o.b. nitrate port tax paid. The 
corresponding average sales price for present and future sales has been around 15 shillings 
per quintal. C. L. Burdick 

Nitrate technology. U. Perroni. Caliche 2, 97(1920); cf. C. A. 15, 1968.— In 
the recovery of NaNOj from very low-grade caliches it is highly probable that a single 
process will not be universally applicable because of the very variable compns. of the 
caliche in sol. impurities. Microscopic examn. shows that in some instances NaNOs 
does not exist in the caliche as such but in some unknown chemical combination with 
other components of the caliche. The same is true of other of the sol. components 
commonly regarded as simple salts. In the Shanks process working on present day 
caliches assaying around 16% and relatively low in other sol. salts these compds. if 
present do not cause difficulties. C. U. Burdick 

Nitrite technology. L. Perroni. Caliche 2, 241(1920).— A descriptive analysis 
of the technology of the Chilean nitrate industry in its early days and at the present 
time. C. L. Burdick 

The process of the Intercontinental Industries Inc. for the manufacture of nitrate. 
Anon. Caliche 3, 13(1921). -»The process consists in treating the crushed caliche by 
percolation with moderately hot solns., evapn. of the solns. to satn. in multiple-effect 
evaporators and crystn. of the nitrates by cooling. The steam for all heating purposes 
is furnished by the exhaust from the high-pressure engine furnishing the power for 
transportation and manufacturing operations. C. U. Burdick 

The Gibbs process at the Ofleina “Celia.” J. B, Hobsbawn and J. L- Gricioni. 
Caliche 2,535(1921). — Recapitulation of the 3 years’ work carried out at the Oficina Celia, 
giving the comparative details of operation of the Gibbs process of nitrate manuf. and 
the Shanks process. It has not been found possible to put the Gibbs process (cold 
or tepid leaching by agitation followed by evapn.) into complete independent operation 
but as an auxiliary to the Shanks process it is believed to be of value. C. U. Burdick 
Technical notes. L. Perroni. Caliche 2, 289 (1920). —Analysis of the reasons for 
the failure of the Grillo- Perroni process for nitrate manufacture (hot leaching with 
evaporation). The chief troubles lay in faulty mechanical construction and in the 
inadequate provisions against iodine corrosion in the evaporators, C. L. Burdick 
Anifyais ol nitrate manufacture. E. Aumbyda Arroyo. Caliche 2, 109, 159(1920) ; 
cf. C. ^.1$, 2156. — A discussion of the factors limiting the rate of dissolution of 
NaNQi from caliche and the principles of counter-current leaching. Ibid 254. — Calcns. 
of the washing efficiency and necessary evapn. for high nitrate extns. from caliche. 
Ibid 309.“-~Cai<ais, of max, densities and nitrate conens. in solns. produced in leaching 
caliches. Ibid 351. — Study of atmospheric evapn. of nitrate liquors. The conclusion 
is reached that it is technically feasible to obtain high nitrate extns, from caliche with 
no more excess water thq« corresponds to the natural evapn. from the system. J. B. 
Bobssawn. Ibid 2, 400(1920); 2, 446(1921).— Comments and calculations referring 
the above arthfle hi which opposite conclusions are reached. E. Almeyix> Arroyo. 
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Ibid 4^1. — Working up mother liquors. Calais, on eireipn. Ibid SSO.'-^Notea on 
boiling the solutions in the leaching tanks. Practical observations of the author. 

C. L. Burdick 

Nitrate deports of the Sahara. Anon. Caliche 2, 206 (1920) .—Examination of 
reported nitrate deposits in the Sahara Desert show them to be of no commeidal sig- 
nihcance. The nitrate (a mixture of NaNOj and KNO* with other soluble salts) occurs 
as an efiflorescence on certain ledges and outcrops. The production of nitrate from this 
source does not exceed 60 tons per year. C. L. Burdick 

Lowering the borax content of crude potassium nitrate. R. Rochna. Caliche 2, 
45(19M). — The means suggested for avoiding the contamination by borax of the crude 
KNOj obtained as a by-product m nitrate inanuf. are: (1) Lowering the degree of 
conen. of the soln. to be crystallized. (2) Pptn. of the HsBOi by CaO before crystn. 
(3) Recovery of the potash by refrigeration below 0“ instead of by evapn. 

C. L. Burdick 

A study of the commercial possibility of manufacturing copper sulfate in the Argen- 
tine Republic from chalcopyrite containing 10% of copper. Enrisub V. Zappi. Anak^ 
soc. quint. Argentina 7, 433-9(1919). — A detailed estimate of the costs of the various 
steps of the process. The process is not described. L. K. Gilson 

The preparation of cyanogen bromide and iodide. V. Grignard and P. Crouzier 
Bull. sof. chim. 29, 214-17(1921).— UTien CNI or CNBr is prepd. commercially by u 
reaction of the type Brj NaCN - NaBr -f- CNBr, }4 of the Br used must be re- 
covered from the NaBr. Likewise, if the reaction 2NaBr -f NaBrOj + 3NaCN 
SHjSOi ~ SCNBr + SNaiSO^ -f 3H2O is used the Br must be recovered from thf' 
NaBr formed in the manufacture of NaBrOs- In obviating the necessity of this Br 
recovery the authors have made use of the fact that Cl; displaces Brj and Ij immediately 
from NaBr and Nal, but does not attack CNBr or CNI ; and that Clj reacts only very 
slowly with NaCN to form CNCl. The first stage in their method of prepn. of CNI i'. 
the adding of a soln. of NaCN to L suspended in H^O until the soln. is decolorized. 
Ch is passed into the resulting mixt. of (CNBr + NaBr), and then NaCN soln. is added, 
gradually, with always a slight excess of L in the soln. to avoid the reaction rt(NaC\- 
-h CNI) = n NI 4- (CiN;)*. Pinalfy an excess of NaCN soln. is added just sufficient 
to decolorize the soln., and the CNI is extd. with ether. The yield was 88.9% witli 
respect to the Ij used. When this method is applied to the prepn. of CNBr the soln 
should be cooled during the reaction. In the first stage crystals were pptd. which wen 
possibly a double compd. of NaBr and CNBr; but when CI3 viras passed into the soln. 
they changed to needles of CNBr. The CNBr may be sepd. by distg. the reaction 
mixts., which shows that the velocity of hydrolysis of CNBr is small 4t the distn. temj) 
Or. the CNBr crystals may be sepd. by filtration, in which case the mother Uqncir 
contains a small amt. (4%) of CNBr, which can be recovered by distg. and passing the 
vapor through a CaClj tube heit.d to 80*. The yield of CNBr was 91%. Dunn;.: 
these prepns. slight brown disc; lomtions or deposits due to azulmic products nw\ 
appear. Industrially this method would permit the using of impure NaBr or Nal con 
taminated with chlorides or other salts, and the reaction could be limited to the second 
stage. The reaction NaClOj 4* 3NaBr + 3NaCN + 6H3SO4 « fiNaHSO^ 4- 
4- 3CNBr 4“ 3HjO gave a yield of only 75%; this probably could be improved. 

R. S. Lombard 

Processes of hydrogen production for seronsutics in Gennsfiy* Gino Galt.o 
Giom. ekim. ind. applicata 3, 106-I0(19fl).— Descriptive. Sketdies of app. are given 

ROBSKT L. POSMONTlE« 


A new type of thickener (Anon ) 1. Ammonia-carbook acid compounds in equiiit> 
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num with their aqueous solutions (TBKRgs, Wbisbr) 2. Alcohol and potassium com- 
pounds from molasses (U. S. pat. 1,376,662) 16. 


GraniBr^ MixE.: La cyanamlde calcique. Paris: Gautbier-ViHars et Cie. 114 
pp. F 7. For review see Rev. prod. chim. 24, 368(1921). 


Apparatus for enishmg caustic alkali. J. R. Gii^da. U. S. 1,37o, 5(X3, Apr, 10. 

Lead oxide made from basic carbonate. H. S. Rbhd and H. L. Pubi^ow. U. >S 
1,376,581, May 3. Basic Pb carbonates containing org. matter, such as are left from 
treating molasses with Pb corapds., are dried and granulated, introduced into a revolving 
drum in a vented elec, furnace and agitated and slowly heated with air to about 315° to 
oxidize the org, matter until a test portion heated to above the dissociation point of the 
basic Pb carbonate shows no reduction to metallic Pb. The charge is then introduced 
into a closed elec, furnace provided with a vent for the COj formed and having a re- 
volving drum for heating and agitating the material and is heated to about 600-650° 
in the atm. of evolved COz, to produce granular PIjO. 

Ammonium sulfate, Koppers Co. Brit. 156,170, Dec. 31, 1920. (NH<)jS 04 
crystals are neutralized by means of NH3 withdrawn from the “fixed" section of an 
NH| still. The crude ammoniacal liquor entering the “free” still 4 by pipe 6 reaches 
the tank at the bottom coiitg. milk of lime and passes through pipe p to a “fixed" still 2. 
Part of the NHs liberated therein passes into 4 but the remainder is used as described 
below for neutralizing the acid crystals of (NH4)2S04 in the centrifugal drier 18. This 
NHj is substantially pure, the S compds., cyanides and phenol having been fixed by the 



lime. The conen. of the NHj leaxdng the “fixed” still is regulated by means of the 
condensers it, 12, to remove HsO, and the mixing tank 13 havdng the water-supply 
14 to add HiO, when necessary. The temp, of the NH3 is adjusted in the blowing tank 
16, which is fitted with steam-coils and a compressed-air pipe 27 fordng the purified 
liquor into 18 In the form of a spray. When considerable quantities of NH* are re- 
quired, a valve U inserted in the pipe 3 to control the amt. passing to the “free” still. 
Preferably the liquor u-sed contains from 1-S g. of NHj per I, and is kept at a temp, 
of 8(V-90® but the spraying may also be performed in the cold. 

AUedi siUcates. F. J. Philips and H. J. Rose. Brit. 151,339, June 19, 1919. 
In order to obtain a sol. alkali sulicate of high silica content, the product obtained by the 
fusion of fllkftH and silica is dissolved in HjO and an acid then added, w’hereby gelatinous 
silicic add is thrown down, and this ppt. by continued agitation is made to re-dissolve 
in the sob. The add, preferably HjSOi, may be added in the form cf spray; and after 
the subsequent operation of agitation, or grinding, the soln. may be evapd. to dryness. 
Morwver, to increase the fusibility of the alkali and silica, a little l.wrax may be em- 
ployed in the fusion process. 
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Process for the eztiactioa of sodium nitrate. Harrisok S. Cob. rJiiWn^ 3699 , 
The finely crushed mtrate ore is leached at 70® with weak mother liquor and the pulp 
fre^ from solution values by filtration. The soln. is (hvided into 2 parts, one of which 
is cooled to deposit impure crystals and yields mother liquor. These impure crystals 
are dissolved in the other part of the soln. at a boiling temperature and the residue 
separated irom the hot coned, soln. This soln. on cooling gives pure commercial 
NaNOa and mother liquor to return to the process. A flow sheet is given. 

Alkali metal aluminates. P. Micubt. U. S. 1,376,563. May 3. Clay or a similar 
ore of AljOs is reacted upon with CaO or CaCOa or a similar alk. earth compd. which 
upon heating alone leaves an oxide, together with a reducing agent such as C or carbide 
of Al, Ca, or S at a temp, (usually in an elec, furnace) suficiently high to reduce sub- 
stantially all oxides present in the ore except Al^Oa, the reduced material is sepd. from the 
alk. earth aluminate by stratification and the aluminate is reacted upon by alkali 
metal carbonate, to form alkali metal aluminate. 

Aluminium chloride. M. Shobld. U. S. 1,876,116, Apr. 19. AlCU is produced by 
heating AliOi to I600-20(K)° to render it completely anhydrous and then treating it 
with Cl in the presence of C, which forms CO by exothermic reaction with the O of the 
AhOj. 

Alkali metal sulfide. W. H. Landers. U. S. 1,374,209, Apr. 12. Alkali metal 
sulfide such as NajS is made by mixing and effecting reaction between an alkali metal 
salt of a strong inorg. acid such as NaCl and carboniferous sludge sudd such as is obtained 
in refining petroleum oils, which usually contains at least 5% of homogeneously dis- 
tributed C, and then subjecting the carboniferous sulfate produced to a sufficiently high 
temp, to reduce the sulfate to sulfide. 

Basic zirconium sulfate. E- J. Pugh, U. S. 1,376,161, Apr. 26. Cl is passed 
over heated Zr ore to sublime the Zr content from the ore, HiO is added to the sublimate 
to dissolve its Zr content and H 2 SO 4 is added to the soln. to ppt. basic Zr sulfate. 

Carbides and their derivatives. K. E. Norton. U. S. 1,374,317, Apr. 12. A 
carbide-forming charge which may contain oxide, hydroxide, carbonate or silicate of 
Ca or Al together with an excess of C (coal or coke) is fed down through a shaft furnace 
supplied with O to support combustion. Carbide collects in molten form in the lower 
part of the furnace and may be immediately converted into cyananude by treatment 
with K. 

Purifying hydrogen. E. K. Rideau and H. S. l AVtOB. U. S. 1,376,932, Apr. 26. 
CO is removed from H by adding steam to the mixed gases, passing the mixt into contact 
with a catalyst such as oxides of Fe, Cr. Ce or Th, which is preferably employed at a 
temp, of about 400-“600®, in order to convert a large portion of the CO into CO», then 
adding air or O and passing the gases into contact with oxides of Fe, Cu and Mn Or Ce 
or other catalyst at a temp., preferably about 120-250®, at which 0 will ooml^e with 
CO in preference to H. The CO3 may be sepd. from the H by any suitable method. 

Treating mined sulfur. R. F. Bacon and H. S. Davis. U. S, 1.874,897, Apr. in 
The free burning quality of mined S containing oil is improved by carboalzuig the oil 
by ma i n tai nin g a molten body of the S containing it at a temp. 40(M80* fw a reqiusUc 
time. U. S. 1 ,374,^8 relates to a similar process in which, after the carbonization of the 
<nl, the S is somewhat cooled but maintained above its m. p. for a sufficient time to 
permit the segregation of the C formed from the oU. 

Obtaining sulfur from sulfui wes. G. A. Brago. U. S. 1,374,422, Apr. 12 A 
pulp of S ore mixed with gang is heated to the m. p. of S and the mass is agiuted to 
promote coalescence of portkks of S into aggrefates larger than the particles of gang, 
and these aggregates an then solidi^ and sepd. inm the guf. 

OiMbbf cubes acmoMc. J. C. CXcMcr. V. a 1,876,014. Mejr 3. Mixts 
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ct W T t^ining CX> together with H and CO:, e. g,, water gas for making NH«, are subjected 
to ft sdective combustion of the CO by the action of 0 or air in the presence of "a catalyst 
formed of expanded CuCNj at a temp, of about 300®. TiOs, Pb chromate and V 
chromate also may be used as catalysts. 

Tfickei catalyzer. S. Druckbr and W. Sieck, Jr. U. S. 1,375,368, Apr. 19. A 
Ni catalyst is prepd. by washing pptd, NiCOa to remove all sol. salts, adding a powdered 
inert non-reducible material such as mica, talc, asbestos, graphite or kieselgtihr and, 
after drying the mixt. without calcining, reducing it with H. 

Phenolic condensation product V. Redman, A. J. Weith and F. P. Brock. 
U. S. 1,374,620, Apr. 12. A phenolic condensation product is formed without the use 
of a condensing agent by boiling together equal amts, of a 40% CHjO soln. and PhOH 
until there is formed a viscous gummy lower layer and an aq. upper layer containing 
about 10% CH»0. The aq, layer is discarded and the mass is shaped and hardened by 
heating for a long time at a temp, of about 50-100® until the material becomes hard, 
insol. and anhydrous, and then heating to a temp, of about 125® for several days to 
improve the color and other qualities of the material. 

Fining porous materials with liquids. C. W. Davis and W. S. Brown, U. S. 
1,374,302, Apr. 12. Porous material such as paper cable wrapping is immersed in an 
oil compn. or other liquid with which it is to be impregnated and as absorption proceeds 
the bath is subjected to repeated sudden drops in pressure to remove entrained gas 
bubbles. 

Waterproofing porous materials. W. V. Lander. U. S. 1,376,553, May 3. A 
porous material such as leather or paper is impregnated with a non-paraflSnic compn., 
which may be formed of crude petrolatum and resin, in order to waterproof it. 

Adhesive cement. T. Edwards. U. S. 1,374,992, Apr. 19. A cement adapted 
for use on leather or other materials is formed of rubber 10 lbs., dextrin 10 lbs., a solvent 
for rubber such as naphtha 14 gals., HjO (as a solvent for the dextrin) 1 5 gals, and glu- 
cose 2.6 lbs. 

FusiUe adhesive for use with gold leaf. F. H. DA^as. U. S. 1,374.492, Apr. 12. 
Shellac is boiled with a soln. of NaCl and NH^OH to form a ppt. which is free from 
greasy or fatty substances and is of a fusible character suitable for transferring An leaf 
from its backing to the surface to which it is to be attached without discoloration of the 
leaf. 

Fire-extingulahing composition. P. A. Crosby, R. R. Matthews and R. B. 
High. U. S. 1,375,779, Apr. 26. A compn. is used such as may be formed of NaHCOj 8, 
a phosphoprotein such as casein 2 and H 2 O 90 parts. The mixt. is used together with 
an A!i{S04)i soln. to form a foam. 

1*~GLASS, CLAY PRODUCTS, REFRACTORIES AND 
ENAMELED METALS 

G. B. BARTON, C. 11. KERR 

siectiic load condltkms In the glass industry. C. W. Fick, Gen. Elec. Rev. 24, 
539-42(1921); Ulus.— Includes a brief account of modem plate-glass manuf. C. G. F. 

The d— tg w aiid operation of glass-house furnaces. F. J. Dbnk. J. Am, Ceram- 

4,224-236(1921).— Proper design of regenerators is discussed;itis taken into account 
that gases bd^ cooled should move downwards, and gases bdng heated upwards- 
The location of ports, insulation, and operation of reversing valves are important. Com- 
bostkm ahAMlrf be oontrotled by draft recorders, thermocouples, and analysis of the 
products of combustkm. ^ ^ 
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' A simple expansibility test for detennining the welding properties of passes. 
D. E. Shaw. J. Am. Cetam. 5oc. 4 , 219-23(1921). — Rods of the glasses are heated 
side by side, wdded by pinching, and drawn out into a thread. On cooling the compd. 
thread bends toward the glass having the higher coeff. of expansion This may be used 
as a wel^g test, as only glasses which do not bend or bend only slightly can be readily 
fused together, or to det. coeSs. by comparison with standard glasses. J. S. Eauu) 
The etching of flashed glasses. Ernst Glas-Industrie 30, 109-10 

(1919). J, B. Patch 

“Keramo.” F. Z. Glasind. 30, 197-8(1919).— Descriptive of the French Garchey 
process for the manuf. of decorative building stones from glass. J, B. Patch 

Is there need for improved glass in preserve jars? H. Thihhh. GlaS'Indusirie 
30, 101-3(1919). — T. demonstrates the need for better glass to withstand temp, changes 
and soly. Jena glass is recommended. J. B. PaTch 

The new factory of the Monongah Glass Company, E. W. Tiu/)Tson. /. Am. 
Ceram. Soc. 4, 3-24(1921), — This factory is of modem, permanent construction, and is 
equipped for continuous, mechanical production of packers’ glasses. It is provided 
with continuous furnaces, mechanical feeders, presses and leers which are described in 
detail with illustrations. J. S. Laird 

Madiine-drawing of glass tubing. J. F. Springer. Glass Industry 2, UO-12, 
138-40(1921); illus.—A detailed description of the Edward Danner tube-drawing 
machine as operated by the Kimble Glass Co. of Vineland, N. J. J. B, Patch 
Processes in the manufacture of lenses. Donald E. Sharp. Glass Industry 2, 
133-7(1921); illus.— The scientists of the Geophysical Iraboratory have reduced con- 
siderably the annealing time for glass for lenses by holding the glass for a definite time 
at a temp, lower than the annealing temp and then cooling with comparative speed 
and at an increasing rate as time goes on. America leads the world in the manuf. of 
optical glass, lenses and optical instruments. J. B. Patch 

Novel method of handling molten glass. Anon. Class Industry 2, 142(1921).— 
Molten glass can be drained from tanks through a 1' hole on to a 40’ steel pan cemveyor 
on which water is sprayed. This delivers the glass to another belt conveyor rimilarly 
equipped with water on which a canvas belt impregnated with rubber has been used 
successfully. Saving of time and labor is effected and the glass is very conveniently 
broken up. J. B. Patch 

The mutual relations between art and technology. L. V. SotoH. Am. Ceram. 
Soc. 4 , 263-70(1921). — An analysis of decoration and of tlie characteristics of bodies, 
colors and glazes which det. their acceptability for the purposes of the professional 
decorative artist. J. S. Laird 

Note of the effect of time on the drying shrinkage of dayi. R. F. Gbixbr. J 
Am. Ceram. Soc. 4 , 282-7(1921). — Conclusions: drying lime depends largely on HsO 
content; the structure of the clay is an important factor; the total shrinkage Is propor- 
tional to the HjO content, and is not influenced by the rapidity of drying. J. S. La nm 
The layout of a brick or tile plant with • car tunnri kiln. T. W. Garvs. J. Am. 
Ceram. Soc. 4 , 277-81(1921). — A detailed description and diagram of a hollow tile plant 
using a tunnel kiln. J. S. Laird 

An electric vitreous enameling oven. C, W. Mehunc and J. W. CAVPENTtiK 
f. Am. Ceram. Soc. 4 , 271-6(1921). — TbU furnace is constructed wlUi imhrome re- 
sistors and operates at 17(X)“ F., producing 900 lbs. of ware per hr. The initial cost 
high but the fuel cost is no greater than with gas-fired furnaces. The wue has a bettcf 
finish. J. S. Laird 

Frppertief and preparation of ceramic InsuUtora lor spark plugs. L Methods 
of measuring resistance of insulators at high temperatures. F. B. SaasBS and R. K. 
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HOKAUAN. Nat Advisory Comm. Aeronautics, Fifth AnniuU Rept, 1919, 77-89(1921). 
-•"•Meastirenieats were made at 200-900° with both a. c. and d. c. at voltages up to 2000. 
Resu(tan(» decreased rapidly with increase in temp, in porcelain, mica, fused- SiOj, 
and - ftindlar materials but there are no sudden changes. A convenient tompartson 
figure is the temp. {T,) at which the resistivity is 1 megohm per cc. This temp, 
for various substances is: fused SiOj, 890'’; best porcelain tested, 790°; tjrpical mica 
plug, 720°; av. of 3 aviation porcelains, 650°; av, automobile porcelains, 490“. In the 
measurements with d. c., polarisation effects disturbed the readings. The mechanism 
of conduction in this class of materials is exceedingly complex and merits wide investiga- 
tion. n. Electrical resistance of various insulating materials at hi gh temperatures. 
R. K. HONa3iAN AND E- h. FoNSECA. Ibid 91-9.— To obuin reliable findings, tests 
were made at 550 v., 60 cycle, a. c. Polarization was thus avoided. Cond. increased 
about 2% per degree. The temp. {T*), at which resistivity was 1 megohm per cc., 
varied from 870“ for fused quartz to 280“ for some kinds of glass. Many findings are 
recorded. Porcelains developed at the Bureau of Standards showed as high as 800“. 
Most spark-plug porcelains show about 600°. Any material with Tt less than 400° 
should be used only when tlie design of the plug is such that the insulator is very well 
cooled- in. Preparation and composition of ceramic bodies for spark-plug insulators. 
A. V. BlEININGER. Ibid 101-7. — Spark plugs in airplane engines are subjected to high 
temps., sudden heating and cooling and mechanical stresses. A suitable material, there- 
fore, must remain a good insulator at the max, temp, reached, not be subject to per- 
manent vol. changes, possess const, thermal expansion and be strong and tough. The 
best t3T3es developed at the Bureau of Standards are given. No. 152 contained : Georgia 
kaolin, 10; Florida kaolin, 10; N. Car. kaolin, 10; Del. kaolin, 10; Calcine No. 19, 40; 
Calcine No. 14, 20%. Calcine No. 19 contained : Kaolin, 70.2; AljOa, 27 . 8; BtOj, 2 . 0%. 
Calcine No. 14 contained: Kaolin, 56.0; MgCOj (pptd.), 18.2; potter’s flint, 25.8%. 
Another excellent porcelain was No. 194 containing; Beryl, 35.0; Georgia kaolin, 12.5; 
Florida kaolin, 12.5; N. Car. kaolin, 12.5; Del. kaolin, 12.5; potter’s flint, 15.0%, 

C. H. Kerr 

The new Meurer enamel spraying process- Axon. Glashulte 51, 131-2, 147-8 
(1921), 1 fig. — A modification of the Schoop spraying gun or nozzle. J. B. Patch 


Refractories for electric furnace (Howe) 4. A mercury volumeter (GoodnEr) I. 


Articles of quartz glass. J. Scharl. U. S. 1,375,657, Apr. 19; cf. C. A. 15, 1200 
Quartz is heated to form a plastic mass in an e1ec. resistance furnace about a resistance 
core, the bottom of the fused mass is dosed and it is then removed from the furnace and 
blown to the desired shape. 

Ap^ylng cftlftring material to sheet glass. M. J. Howard. U S. 1,375,251, Apr. 
19. CokNing materia], such as mottled colors and Batavia gum, is placed on the surface 
of HiO or other suitable liquid, artides of sheet glass or similar materials are dipped into 
the liquid to cause the coloring matter to adhere to their surface, the articles with at- 
tached coloring matter are removed from the liquid, coated with paint and then freed 
from adhering liquid. 

Graphite credbles, J. H. D. DeBats. U. S. 1,374.909, Apr. 19. In the manuf. of 
crucibles from graphite and clay, 1-10%- of a non-ferrous metal such as Cu, Ni, Cr or 
Co is mixed with the material for tJie formation of the crucible so that when the latter 
is used a metallic rilicate coating forms upon its surface which gives durability to the 
crucible. U. S. 1,374, 910 relates to the addition of Mg, A1 or ferro-Al 1-10% to material 
such as clay and graphite from which crucibles axe made so that the latter may be burned 
shortly after molding the wwt of slow drying thus eliminated. 
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Refractory compodtion. H. H. Bucxuan and G. A. Pritchard. U, S. 1^6,077, 
Apr. 19.' In the prepn. of refractory articles such as furnace linings, mitffies or' the 
like, zircon is used with a clay binder. 

Refractory material. M. L. Hartmann. U. S. 1,376,091, Apr. 26. A refractory 
material is formed of carborundum with Zr silicate and A1 silicate as bonding materials. 

Refractory heat-insulating material. P. G- Waums. U. S. 1,374,638, Apr. 12. 
A refractory material adapted for boiler settings or the like is formed by burning a mixt . 
of finely divided lignite coal and plastic fire-clay having a high silica content. 


20-CEMENT AND OTHER BUILDING MATERIALS 


C. N. WILBY 

Special ferriferous agglomerate and its applications in presence of pozzuolanous 
substances. Fabio Ferrari. Giorn. chim, upplicata 3, 53^(1921). — ^The ferri- 
ferous agglomerate had the following compn.: SiOi *= 24.04%, iusol. siliceous residue 
= 0.28, AUO, = 3 32,FesOj = 5.24, CaO ^ 65.10, MgO » 0.47, SOi - 0.61, alkali 
(notdetd.) —0.94, F. drew the following conclusions from this study: (1) Cementsof 
this type, in which the sesquioxides stand in equiv. relations, are free from binary com- 
binations of these sesquioxides. They are, therefore, stable towards the action of 
sulfates and chlorides. Since the greatest fusibility of the material forming the second 
consolidation of the clinkers corresponds to the existence of the above mentioned equiv. 
proportions, the above type of cements may be regarded as products showing the easiest 
scorification and containing the greatest amounts of hydraulics (Ca silicates). They 
may, therefore, be substituted in all applications, not only of ferroportlands, but also of 
ordinary Portlands. (2) Pozzuolanous substances added to the above type of cements 
moderate their high basicity and fit them for mortars of the highest permeability. 
These mixts. also possess a mechanical resistance greater than mortars of ordinary port- 
lands in general use. Robert S. PosmonTIEr 

Electrified cement industry. Lloyd W. Chapman. /. EUc> Western Ind. 47, 
7-9(1921).— The method of mfg. portland cement at the Santa Cruz Portland 
Cement Co. is briefiy described with 5 illustrations. About 60% of the KiO that enters 
the plant is recovered. The product contains about 33% K^, is completely sol. in 
water and is very suitable for fertilizers, being free from any injurious impurities. The 
K is recovered from the dust by a Cottrell precipitator. C. G. F. 

Law governing the hardening of cement J. Bird and £. Oarnihr. Rev. ing. 
index teck. 28, 269-72(1921). — The tensile strength of cement after 84 days can be 
calcd. from the strengths at 7 and 28 days from the formula Ru - Ki 2 R» — Rt) where K 
is a const, which is very near 1 for all except quick-setting cements. Hence the harden- 
ing equation is hyperbolic and is (I “3. 6) (A -2.7) - 152 for cements and (1-8.5) 
(k —8.7) - 429 for limes, where t is the time (the meaning of li is not given). Calcd. 
and detd. values are given for 2 samples and show very close agreement A. P.*C. 

The relation between the fineness and other properties ol calcined gypsum. W. E. 
Emley and F. C. Welch. J. Am. Ceram. Soc. 4, 30 1-6(1921). —Finer grinding of 
caldned gypsum increases the amt. of HjO needed for normal comdstency, shortens 
the setting time, increases the strength up to size 6 (A.S.T.M. specifications), and 
increases its sand-carrying capacity. J. S. Laird 


Curing cement G. L. Smith. U. S. 1,374,403, Apr. 12. Artidet of cement, 
ocment mortar or concrete are cured by heating while nmintalplng them under sufficient 
air or gas pressure to counteract the steam pressure developed wltldn the material. 
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Cement miztore for making artificial stone. G. M. Porhby. U. S. 1,376, 523| 
May 3. A plastic oompn. adapted for making polished artificial stone is formed by 
adding H«0 and lime to Ca oxychloride, boiling this mixt. and permitting It to set and 
then mixing Keen’s cement with It. 

Composition for artificial stone or brick. W. 1.. Sandsrson. U. S. 1,370,464, 
May 3, A mixt. for forming brick or artificial stone is formed of sand 5 cu. ft., red 
oxide of Fe 3 .76 lbs., plaster of Paris 2.5 lbs,, ocher 1 , 25 lbs., sugar 10 oz. and cement 
96 lbs., mixed with HjO 7.5 gals. 

Coloring concrete and stucco. J. J. Eam,ey. U. S. 1,376,748, May 3. Predetd. 
coIot effects in concrete or the like are obtained by grading aggregate to definite size 
and color, mixing it with cementing material such as portland cement and HsO and then 
molding the mixt. and treating its surface so that the aggregate protrudes from the 
surface. 

<*Bron-slipping” paving material. P. F. Soean and H. S. BAi,i.rET. U. S. reissue 
15,097, Apr. 26. See orij^al pat. No. 1,193.938, C. A. 10, 2516. 

Composite wall-board. H. S. Ebwis. U. S. 1,374,931, Apr. 19, A laminated 
wall-board is formed with center plies containing wood pulp made from groimd, cooked 
hard wood and outer plies including pulp made from other material such as soft wood 
pulp. 

Impregnating fabric with tar and cement, C. S- Hathaway. U. S. 1,374,885, 
Apr, 12. A material adapted for use as a fire-resisting roofing is prepd. by impregnating 
burlap or a similar fabric with a mixt. formed of water-gas tar 3 gals., hydraulic cement 
’/j bbl., asbestos fiber 30 lbs., Mn resinate 15 lbs., menhaden oil 1 gal. and naphtha 4 
gals. 

Roofing felt A. L. Clapp. U. S. 1,374,187, Apr. 12. A flexible sheet is formed 
of a mixt. of rag fiber and sawdust of good penetrability and strength for use as a foun- 
dation for prepd. roofing which may be satd, with tar, pitch and asphalt. Cf. C. A. 

15, 742. 

Roofing material. 0. A. HeppSs. U. S. 1,376,092, Apr. 26. A material adapted 
for use as a roofing is formed by coating roofing felt with asphalt or similar adhesive 
material, applying an overlying layer of crushed colored stone covering the entire 
surface and partially embedded in the adhesive, and then applying material of a different 
color to produce a desired design. 


21— fuels, gas, tar and coke 


A. C. FIELDNER 

Fuel problems of the future. Geo. Bsilby. Gas J. 154, 737-743(1921); Iron 
and Cod Trades Ret). 103, 1-2(1921); Engineering 112, 26-30(1921); Gas World 75, 
6-10(1921 ) ; Engineer 132, 20-22 (192 1 ) .—Lecture. B . discusses lignite, oil fuel, alcohol, 
peat, coal, and smokeless fuel from low-temp, carbonization, as sources of industrial 
fuel and concludes that coal, after all, is likely to remain for a long time ^e world s 
chief source of fuel. The problem is to devize more efficient ways of utilizing it. 

J. L. Wiley 

Adaptability in coke oven practice. C. R. Meissner. Gas A ge 47, 603-6(1921).— 
A description of the Koppers by-product triangular-flued ovens at the Jones and Laugh- 
lin Steel Co.'a plant near Pittsburgh. Among the special features of the plant are rein- 
foited-concrttc carings for the exhausters and boosters, and the flushing of the collect^ 
and suction mains with a mixt. of 40% tar and 60% liquor for maintaining clean mams 
and for cooling the gas, 
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' Methods for the idearification and Talnathm of coals, S. &knatx. J. Soc. 
Dyers Colourists 37| 108-13(1921). — In addition to the usual chesdcal and calorific 
values of a steam coal, it is desirable to know whether physical properties would influesce 
ecotnomic combustion as (1) caking or agglutinating power in carbordzation; (2) frlal^ty 
in storage and handling; (3) av. -sized lumps — nucroscopic eaatnn. of tlda 

A. K. JOBNSON 

A amplified method of coal examination. M. Dolch. MiU. Inst, Kohlenwrgastmg 
3, 1-6(1921). — The dried coal is heated in a transparent quartz tube, inserted in an 
elec, furnace wotmd with nichrome wire, and lagged with kieselguhr, this being retained 
in place by asbestos cord, painted over with Na silicate. The detns. of coke, mcdsture, 
ash, tar yield, and quality and quantity of gas are all made in one app. To avcnd partial 
combustion the carbonization is carried out in an atm. of N or COj. The passage of a 
current of dry air over the tar in a special app. greatly accelerates the drying of the tar. 
The production of tar fog is avoided by slow heating and the use of dried coal. Mobture 
is estd. by attaching a tube contg. CaCU satd. with COs and weighing before and after 
a period of 1 hr. during which time the temp, is maintained at 105® and a current of 
COi is passed through the tube. Coke is estd. by carbonization at 800® for hr., 
the carbonization tube being weighed before and after the expt. The wt. of tar plus 
gas liquor can be obtained from the wt. of the tar tube, and by subsequent drying the 
percentages of water of constitution and anhydrous tar are obtained. J. S. C. I. 

Oxidation of coal and other solid fuels under pressure. Fischer and H. 
Schrader. Ces. Abkandl. Kennt. KohU 4, 342-9(1919). — The percentages of fuel 
converted into oxidation products by a pressure oxidation for 3 hrs. at 200® in presence 
of NajCOj soln. reached, for older coals 10%, for younger owds above 30%, for lignite 
and peat above 90%, for wood 75%, and for cellulose almost 100%. Only a moderate 
proportion was converted into COj. Humic acids, dear oily aci^, higher and lower 
fatty adds, and oxalic acid were obtained. The oily acids contained aromatic compds., 
for when distd. some phthalic anhydride was obtained. No mellitic acid was Obtained. 
Insol. humic acids of high mol. wt., which form the first stage of oxidation of a portion 
of coal and wood substance and also are present in lignites and peat, are transformed 
first into more sol. though still dark-colored humic acids and then into lighter-colored 
acids of progressively smaller mol, wt. Wood such as box and fir yielded humic acids, 
but pure cellulose none. J, S. C. I. 

Recent developments in coal'^leaning processes. Robert Neiaon. Gas World 
75, No. 1928 (Oking and By-products Sec.), 14-15(1921); Engineering 112, 76-77 
(1921). — N. describes in a general way the system of flotation of coal (cf. C. A, 15, 
1065) for cleaning of fines, and the Belgian Rhcolaveur process for cleaning of nut coals. 
By this process the coal is carried by a strong and steady flow of water through a series 
of troughs. The rate of flow and the length of trough are so regulated as to allow tinif 
for the coal and dirt to stratify the dirt being drawn off from the bottom <rf the trough 
at intervals, and the coal being recovered clean at the end of the trough. The initial 
maintenance and operation costs are low and its operation is easy. A\aom Electrician 
fi7,42-4{1921). J. L.WILKV 

Dry cleaning of coal by means of tables. £dw. O’Toole. Iron Coal Trades Hei’. 
102, 819(1921)%. A paper read before the Am. Iron and Steri Inst — The machine is 
similar to those for sepg. ore by dry-coneg. and jigging. Air b used ss the floating 
medium. A blower ^/an compresses the air within an air chest covered over by a vi- 
brating deck of steel, cloth or silk. The air under pressure u forced through apertures 
in the deck in tiny jets which on expanding form an air film on the upper surface of the 
deck. The coal, properly sized, on passing over the deck b stratified, the heaviest 
partkies rinking to the bottom, the lightest rising to the top. The propulsion of tin- 
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material across the tables causes these zones to separate and to pass oS the table at 
different points. Coab of all kind are rapidly cleaned, particularly the fine sizes of 
purer coal. It is estd. that machines working on coal 1 . 5 to 2 in. in size will clean 10 
tons per hr. J. L. Wilby 

Cflfbozit. H. R. Trbnklbr. Feuerungstechnik 9, 93-95(1921); J. Soc, Ghent. Ind. 
40, 260A. — Carbozit is produced from lignite, wood or peat by heating the raw material 
to a temp, not exceeding 450®. By this means all the original HjO, together with a 
large amt. of CO?, is evolved, thus coneg. the combustible matter in less mass. The 
material is dried to a HjO content of 10-15% by means of a mixt. of air and waste gases 
at 76® in drying bunkers arranged over the ovens. Dry coal is sifted; the fines are 
gasified in producers and the large coal is passed into an annular chamber, the lower part 
of which forms a cooler. Heat is applied by passing hot gases through the charge at a 
temp, of 250-3(X)®. Any tar produced is drained off below and allowed to mix with 
the carbozit. From a coal of corapn. C 27 . 37%, H 2 . 0%, O and N 10 . 78%, S 0 . 54%, 
ash 3.23%, H:0 56.08% and calorific value 2110 cal. per g., there was produced a 
fuel contmning C 69 . 31 %, H 4 . 12%, O and N 13 . 90%, S 0 . 91 %, ash 5 . 32%, H 2 O 6.44% 
and calorific value 6290 cal. per g. The great drawback to the process is the fines that 
cannot be utilized. C. J. West 

Calculation of the air factor during combustion. A. B. Hei.big. Feuerungstechnik 9, 
53-g(1921). — A method is worked out for the calcn. of the air requirements of liquid 
and gaseous fuels from an analysis of the flue gases with the aid of a triangular diagram. 

C. J. West 

Wood carbonization at Steyning. E. J. Fottrell, Gas. J, 154, 743(1921). — In 
order to supplement the supply of coal gas, S retorts are charged with oak wood cut in 
4 -ft. lengths. Five charges per 24 hr. can be carbonized. The yields per cord of wood 
are: gas 6000 cu. ft, charcoal 4 cwt., tar 13 gal. and a quantity of liquor. No difference 
is found in the lighting value of the gas from that of coal gas. The liquor has a sp. gr. 
of 1.02 and contains 1 .2 oz. free NH, and 3.2 oz. fixed NH 5 . There are present small 
amts, of AcOH (as ACONH 4 ) and acetone and MeOH. The only constituent of value 
is the NH». The tar is a mixt. of coal-gas tar and wood tar. The tar acids contain 
practically no phenol, but consist mainly of cresylic acid, guiacol, and other high -boiling 
acids found in wood tar. J- Wieey 

Fuel research station at East Greenwich. Anon. Gas World 75,3^(1921); 
Gas J. 155, 24-6(1921).— Report of inspection by gas engineers. (Cf. C. A. 14, 2 ^ 1 .) 
tow-temp, carbonization and briquetting are carried out simultaneously in a specially 
designed plant by placing the coal into molds inside of the retort. The semi-coke bri- 
quets are tough and homogeneous, and withstand considerable rough handling. The> 
contain 10% volatile matter. The t.ir produced is used for Diesel engine fuel. 

J. L. Wiley 

C3iemiBtry of combustion. E.V.Evanp. Ga.^y.l55,30-l(1921);Fngbweri»gll2, 
65 - 6 ( 1921 ).— E. shows the nature of the chemical and physical reactions which take 
place during combustion of raw coal, and the difficulty of controlling its combustion in an 
adequate manner, and at the same time obtaining the max. conversion of energy. He 
deprecates the use of raw coal, both from this loss of energy involved and the waste of 
the chemical products. J* ^ 

Ldw-temperatore caibonization of coal. W. A. Bone. Gas J. 155, 31-2(1921), 
Engineering 112, 68(1921).— B. regards low-temp, carbonization as important from the 
view-pwnt of furnishing a smokeless solid fuel suitable for domestic use at a reasonable 
price. With the cost of gas production, he feared that gas would become a 

luxury, espedally for heating purposes. In companng the radiant gross efficiency ® ^ * 
gas-fire with raw coal and with low-temp, semi-coke, he gives to the former an efficiency 
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of 44 %, to the second 24%, and to the third 32%. At costs per therm resp. of 16, 
2.5 and 3.0 d., the fuel cost per therm of radiation wiU be 84 , 10.4 and 9.4 d. resp. 
Such a soln. of the domestic heating problem would bring, besides, a valuable addition 
to the nation’s oil and motor fuel resources, since British coal will yield 10-15% of their 
wt. in oils and American coals 10-12%. J. t,. WlUtY 

Standard specification for ^'benzole” drawn up by the BJB.S.A. Anon. Auto- 
motor J. 26, p. 131 (1921) ; Science Abstracts 24B, 175. — Because of uncertainty as to what 
constitutes “benzol” or “benzole” used in reference to the motor spirit sold under that 
name the Brit. Engineering Standards Assoc, has issued a standard specification. 
Definition. — The term “benzole” shall denote a liquid consisting essentially of a nuxt. 
of benzene, and not more than 30% by vol. of toluene and xylenes. Description, — *The 
liquid shall be a clear “waterwbite” liquid, free from undissolved water and other 
visible impurities. Specific grorify.— The sp. gr, at 15.5® shall be not less than 0.870, 
and not more than 0.885. Distillation rang«.“-When 100 cu. cm. of the material are 
distd. in the standard distn. app. (B.S. Specification, No. 2, D. 15), at a rate of 7 cu. 
era. per min. there shall distil at 760 mm. pressure: Not less than 60 cu. cm. at or below 
90®, not less than 75 cu. cm. at or below 100®, not less than 90 cu.cm, at or below 120®. 
The flask shall be dry at a temp, not exceeding 1 25° (257 ® P.). The temp, recorded by the 
thermometer shall be corrected for emergent stem and barometric pressure, by means of 
the formulas given in the appendix. Residue. — The amt. of non-volatile lestdoe re- 
maining, when 20 cu. cm. of the material are evapd., and subsequently heated for 2 hrs. 
on a water-bath at 100 °. shall not exceed 0 . 01 % by wt. Coloration with sulfuric acid.— 
The coloration imparted to pure HsSOi (90% H^SOO, free from HNO», when 90 cu. cm. of 
the material are shaken with 10 cu. era. of the acid for 6 min., at ordinary temps., shall 
be not more than a light brown. Sidfur content. — The total sulfur content shall not 
exceed 0.4% by wt. A convenient method for the estu. of S is given in the appendix. 
Freedom from acid and alkali. — The material shall give no reaction for free add or free 
alkali, when tested by the method described in the appendix. Freedom from hydrogen 
sulfide. — The material shall give no reaction for HjS when tested by the method described 
in the appendix. Freezing point. — The f. p. shall not be higher than 14® (7® F.) when 
detd. by the method described in the appendix. The appendices give details of : Method 
of testing for color; temp, corrections for emergent stem and barometric pressures, 
methods of testing for S, free acid or free alkali, HjS, f. p. ; and details of the 
standard distn. apps. H. G. 

The constituents of lignites. R. Civsa and A. Galazzi. Umv. Bologna. Gazz. 
ckim. ital. 51, 1, 55-60(1921). — In the transversal fracture of the trunks composing the 
xyloid lignite deposit of Fognano near Montepuldano, Simonelli observed a white cryst. 
incrustation (cf. Pictet, C. A. 14 , 1424 ) for literature on such fossil compds.). This 
compd., CiiHjo, is readily sol. in CiHs, CHClj. etc., m. 61-2®, b. 314-6®, bn 2(^10°. 
Crystallographic detns. on the natural and artificia] crystals are given. By comparison 
with 7 other compds. obtained from lignite it is shown that the compd. is a new spedes 
of mineral and it is named simonellile (A). This compd. does not absorb Br, does not 
decolorize KMnO# in AcMe soln. nor in aq. acid soln., but in aq. alk. -KMnOi or CKb 
soln. it gives a red compd. which was not purified. In order to sep. some other cryst. 
compds. a quantity of lignite was treated by a process, not described, wWch gave a dense 
brown liquid from which A slowly sepd. Fractions bn 146-65®, 156-70®, 170-200° 
and 200-^®, resp. were sepd. The last fraction sepd. much A, whidi was filtered off 
and the liquid part of this and the other fractions were boiled with Na. The fracUona- 
tion was then repeated at ordinary pressure: (1) 222-8®; (2) 24(M®; (3) 263® and3l4r6° 
(or A). (1) and (2) consisted of CuHn while that boiling at 253* was CuHw. Further 
work on larger quantities of material will be required to estaUish the ftrncturea and 
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rdatioos of these compds. Semples of lignite from Term showed a hydrocarbon in- 
cnisUtion (B), m. 71-2*; after purification m. 74-5* and had the compu. CtoH«. 
The characteristics of this compd. resemble those of hydrodicamphene (C) (Houben, 
JBff. 3S, 3800(1905} ; Etard, Meeker, Compt. rend. 126, 526(1875)) but the compds. have 
not been compared more closely. Moreover bombidte and hartite have the same ra. p. al- 
though the compn. given in the literature is different. A sample of bombidte from the 
Museo di Mmeralogia m. at 75® and also m. 75* when mixed vrith B. This shows that 
probably all 3 are identical and may perhaps be composed of C. A lignite known as 
ligftUe di ForU was quite different in appearance from the others and gave a compd. 
C« 4 H«Oj,m. 78-0*, which compn. conforms with that of lignocerinic add and which 
gives the characteristic Pb and Ag salts of that acid. E. J. Witzemann 

Institation of gas engineers. Thos. Goulden. Gas J. 154, 536-41(1921). — 
Presideutial address. J. h. Wii,by 

SixUi report of the research sub-committee of the gas investigation committee 
of the inetitution of gas engineers. A. Parker. Cos J. 154, 619-27, 672-6(1921); 
Gas World 74, 501-3(1921); cf. C. A. 14, 2408, 2409. — Report on investigations of the 
blue water-gas process and comparison with results of steaming obtained at Uddingstpn 
last year. Three tests were made, the av. water gas made containing less than 5% 
OOj, more than 39.5% CO, and more than 48% H, the inerts induding O less than 9%, 
the CH^ ranging from 0.35 to 1.3%, the net calorific value about 275 B. t. u. per cu. ft. 
The amt of fuel in therms required for raising steam, calcd. at 70% boiler efiSdency, was 
57 therms per ton of coke. The av. thermal efficiency of gas production was 46.3% 
as compared with 54.4% without steaming and 62.1% with steaming at Uddingston. 
The greatest loss in heat is represented by the potential heat of the blow gas or about 
20% of the heat supplied. The av. amt. lost as sensible heat in the water gas, blow gas 
and undecomposed steam was approx. 8.6% of the heat supplied. These losses might 
be considerably reduced by installation of waste-heat boilers. The heat per KXX) cu. ft. 
of water gas made available for use in a ivaste-heat boiler would raise approx. 69, 74 
and 78 lb. of steam, resp., for the 3 tests on a 70% boiler efficiency. This would raise the 
av. effidency of water-gas production to oo.9%. Considerable trouble was caused 
during the process by the deposition of a yellowish brown powder in a finely divided 
condition in almost all sections of the plant beyond the scrubber. Investigation is being 
made to det the cause of it. An analysis of it shows tarry and carbonaceous matter 
11 .3, free S 7.8, Si 66 .9, and oxides of Fe and A! 2 . 5%. Tests of the water gas made 
showed that there was little change in the av. compn. of it when normal '*up-down-up 
runs" were made. When the runs were all in an upward direction a larger proportion 
of COi resulted, indicating a reduction in the temp, of the fuel bed. The percentage 
calcd. proportions of steam converted into water gas during a complete clinker to c li n k er 
period is approx. 70%. The efficiency decreases as each run proceeds to as low as 41%. 
The HiS content of the gas made during the normal coking to coking periods was approx, 
const at about 230 grains per 100 cu. ft., but during the period of up-nms it mcreased 
to as much as 400 grains. Full details of operation and complete data ore given. 

J. L. WlEBY 

Conditions affseting the usefulness of iron oxide for city gas purification. Wm. 
A. Dtjumv. Univ. of 111. Eng. Expt. Sta., Bull. 119, 62(1921); Gas Age 48, 
11-13(1921); Cham. Trade J. 69, 3-4(1921).— Oxides employed in gas-plant practice 
may be divided into 4 general classes; (1) natural oxides; (2) oxides produced from me- 
tallic iron by rusting; (3) oxides pptd. from solns, of Fe salts; (4) oxide resulting from 
burning pyrites in HjSOi tnanuf. Good oxides of each type are available, and the real 
problem is the selection of the material best suited to a particular case. The only way 
*6 predict the value of a material h actually to sulfide it on a small scale; the Kunberger 
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app. for performing the test either with purified HjS or unpuiified town gas is described. 
General conclusions , — The usefulness of iron oxide depends upon its physical, and perimps 
its molecular, structure rather than upon its Fe content. The value of a particular 
oxide may be detd. by the rapidity or activity of it for decomposing HiS, and by the 
ultimate capacity for decomposing HjS under operating conditmns. It is dotibtful 
that ferric oxide forms any hydrates other than the mono (FetOi.HjO) and that this 
even exists among the synthetic oxides commonly used in gas purification, although the 
latter quite often resemble the natural hydrated oxides in physical and chemical proper- 
ties. Therefore, the water which affects the behavior of oxides as gas-purifying agents 
is probably water absorbed on the surface of the material. For every oxide there is a 
best water content for the most efficient action, more or less than this being unfavorable 
to the activity of the oxide. It varies also with different oxides; the lighter, more porous 
types retain a high activity over a greater range of water content than do the denser 
materials. In general, those materials which retain the most water are the most active. 
Those of a yellow or yellowish brown color are generally more active than the red or 
reddish brown oxides. The former are generally more porous, of lower density, and of 
higher water content, and retain their actirity over a considerably greater range of 
water content. They, however, lose this efficiency by being heated to 400® for a few 
hours, being transformed into the red type. Remoistening will sometimes restore 
it. Oxides of ferric salts pptd. from coned, solns. by alkali hydroxides or carbonates, 
and rust oxides made with the use of msting solns., appear to be comparatively slow' in 
decomposing HtS. They are still slower in action after heating to 100®. Oxides pptd. 
from ferric or ferrous sulfate solns. by Ca or Ba hydroxides or carbonates, and oxides 
resulting from the slow rusting of Fe at a low temp, and in the presence of considerable 
water resemble the natural oxides, and their activities are usually as great or greater and 
retain their values over a rather wide range of W'ater content. In general, the morL- 
active oxides revivify more quickly and retain their activity over successive foulings with 
HjS better than the slosver oxides. Improvement in oxides can (^mc only through an 
understanding of the effects of fundamental conditions upon the character and per- 
formance of the product. The effect of alkalies upon their behavior should be further 
studied, and research should be made tow’ard discovering catalytic agents w’hich would 
increase the speed of some of the oxides of large capacity. It appears probable, owing in 
the unavoidable limitations of oxide purification, that the gas industry must eventually 
abandon oxide purification for some other process which involves less labor and 
space for equipment, and which produces S in a form available for industrial purpose^ 
Also in Gas World 75, 131-5^021 i ; Gas J. 155, 382 -3, 436-0, 401-3^921). 

J. L.Wai^Y 

Desiderata in the qualities of town gas. J. S. G. Thou as. Gas J. 154, 73rH>. 
155, 2M(1021); Gas World 75, 12-14(1921); Enp^teering 112, 7»-«( 1921). —Two 
fundamental postulates can be made for the guidance of the gas industry. Town 
gas should be such that the products of its combustion should be COj and HsO on!? , 
and that, subject to economic considerations; the constitution of coal gas and its method 
of distribution and utilization should be such as to involve the minimum neeriK-’'; 
expenditure or degradation of energy. In this connection, S compds. should be eliminated 
as completely as possible. It also seems desirable that town gas shmild contain tin 
mmimuin amt. of inert gases, such as CO3 and N. and that there should be no Icg.il 
restriction as to the amt. of inert gases permissible. Naphthalene and CN should l*‘ 
eliminated as completely as possible because of the difficulties imposed by their presence 
on the distribution and utilization of gas. In regard to the question of placing legd 
restricticna on the % compn. of the gas as regards comlnistikde constituents, T. ealh 
attention to the fact that the actual compn. can be varied within wide limits 



1921 


21 — Fuels, Gas, Tar a}id Coke 


2711 


affecting the calorific value. There is no reason, at present, why any such restriction 
should he imposed on the industry. J. L* Wilsy 

Report on the Shmnance total>heat recording calorimeter. T. Gray and A. 
Black®. Fuel Research Board, Tech, Paper No. 2, 23 pp, (1921). —For a period of 
five months a Simmance total-heat recording calorimeter was supplied with town gas,' 
and the readings of the recorder were compared with the value of the calorific power of the 
gas as dctd. by means of the calorimeter forming part of the instrument. Occasional 
adjustments of the recorder pen were made, and it was found that the recorded values 
usually differed from the directly detd. values by less than 10 B.t. u. and seldom by as 
much as 16 B. t. u. On two occasions when a greater difference than this occurred, the 
discrepancy was traced to the accumulation of oTiidized metal on the top of the gauze of 
the ]>umcr. The calorimeter was later supplied with various mixts, of coal gas, water 
gas, and H ranging in sp. gr. (air =1) from 0.30*3 to 0.528, and in calorific value from 
326 B. t. u. to 514 B . t. u. The greatest difference between the recorded calorific value and 
that detd. by an independent calorimeter w'as 16 B. t. u. With the calorimeter run on 
honmgeneous gas, periodic variations occurring at intervals of about au hr. were observed 
and were due to the accumulation and subsequent sudden removal of air bubbles in the 
water circuit of the calorimeter. Occasional irregularities of the order of 20 B. t. u. were 
attributable to restriction of the water flow by particles of rust, etc. Expts. made in 
order to ascertain the origin of regular differences of the order =*=10 B. t. u. showed that 
the variations of recorded calorific values were roughly parallel with the variations in the 
gas factor for correcting the gas vol. to 60° F. and 30" pressure; that the rate of flow of 
gas through the meter varied proportionately with the gas factor, and that the claim 
that the gravity meter automatically corrects the flow' of gas for varying pressure and 
density is substantially true; that variations of the external temp, caused a variation 
of the recorded calorific value amounting to ^ 1 . 4 B. t. u. per ^ 1 ° F. ; andthat owing to 
the change of viscosity of water with temp., a change of =*= 1 ° F, in the water supply, pro- 
duces a total effect on the recorder reading amounting in some cases to nearly ^1%. 

J. S. C. I. 

Utilization of waste heat in gas works. K G. Sthw'art. Gas World 75, 10-12 
(1921); Gas J, 154, 734-5; 155, 27-8(1021) ; Engineering 112, 77-8(1921).--The available 
sources of waste heat arc the sensible heat contained in the w^aste gases of retort f uniats, 
the blast products of water-gas generators, and the products leaving the plants. Any 
energy recovered from these sources could be applied to the generation of power for 
the plant by means of steam boilers and engines, and in the supply of steam to effect 
the reaction in water-gas raanuf. Under carbonization, a ton of coal of 300 therms 
calorific value would yield 68 therms in form of gas, 148 as coke, and 17 as oil, or 78 Vc- 
The remaining 22% is lost or used as follows : process losses 29 therms, sensible heat in the 
crude gas flUd tar vapors 6 . 8 therms, sensible heat in the flue gases 10 therms, sensible 
heat in the coke 9 therms, and heat required for power generatiou 12 therms. In 
Water-gas manuf., out of 100 therms charged as coke into the generator, S therms are 
lost in radiation and convection, in hot ashes and coke dust, 10.3 therms in the sensible 
heat of escaping blast gases, 15.6 therms in the producer gas formed and wasted in the 
blowing period, 6.1 therms as sensible heat in the water gas and 27 therms in the steam 
used for the reaction and for running the plant, There is a thermal efficiency of 53% in the 
uncarbureted gas and 65% in carbureted gas. By use of waste-heat boilers in con- 
junctlmi with the carbonization and w'ater-gas processes, a saving of 0-2 d. to 0.7 d. 
per therm could be made. J* ^ 

Stoandng in verticAl gas retorts. Geo. Beilby. Gas J, 154, 542-48, 609-18(1921) , 
Gas World 74, 462-8(1921); cf. C. A, 14, 2409.— A setting of 4 Glover-West vertical 
retorts was installed at the Research Station for carrying otit expts. on steaming. An 
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analysis of the results shows that by moderate steaming at moderate temps, the output 
of therms in the form of gas of good and salable quality for the unit plant can be greatly 
increased, while the cost per therm will be correspondingly reduced. About 20-25% of 
steaming seems to be the practical limit, as after that point is reached, the effect of eadi 
individual % of steam falls off rapidly. As regards the products there is a gain in 
quantity except in the case of the coke which falls off both in amt. and quality. Tab* 
ulated data show that with 20% of steam and a retort temp, of 1248* as much as 33% 
of the total potential heat of Mitchell Main coal is converted into gas of a caloriffc 
value of 460 B. t. u per cu. ft. The total gains from 1 ton of coal is gas 33 therms, 
tar 34 lb., and (NHOaSOi 6 Ib. To produce this result, the extra heat supplied 
amounted to 10 therms. With the same amt. of steam and a retort temp, of 1177*, 
20% of the total potential heat of Lanarkshire coal was converted into gas of calorific 
value 432 B. t. u., with a gain in gas of 19 therms, tar 40 !b., and (NH 4 ):S 04 11 lb. The 
corresponding figures obtained at Uddingston last year were 26% of the total heat of the 
coal converted into gas of 447 B. t. u., and a gain of gas 17 therms, tar 391b., and (NH^)!- 
SOi 2 lb. Consett coal is less suitable for steaming, yet the results are quite satis- 
factory; with 20% of steam and a retort temp, of 1248*, 267o of the total heat of the 
coal was converted into gas of 403 B. t. u., with a gain in gas of 11 therms, tar 17 lb., 
and (NH 4 )iS 04 7 lb. Steaming is also found to be a considerable aid to the thermal 
efficiency of the settings, but still the heat losses are too high. With the combustion 
chambers kept at a temp, of 1260°, the heat loss amounts to about 80% when working 
without steam, and 67% with 30% of steam. The amt. of heat required to maintain 
the carbonizing temp, of the settings at 1260* was found to be 12.4 therms per hr. 
There is no question that in coal carbonization greater economy and better results lie in 
control and regulation, and in saving or utilizing as much as possible of the present heat 
losses. J. L. WiLBY 

Water gas. Leo Vignon, Ann. chim. 15, 42-60(1921).— Gautier has found 
(C. A. i, 2351) that moist CO and Hi react to form small amts, of CH 4 , the proportions 
at 400®, after absorption of CO and COt, being Hi 99.8% and CH 4 0.2%, and at 1300“ 
98.65% and 1 35%. V. has studied the catalytic effect of various mineral constituents 
of the ash of gas coke, etc., on the formation of CH 4 . Two samples of gas edee gave a 
mean ratio of Ha toCH 4 in water gas of 96.55:3.45, while sugar charcoal gave 98:2 
HaO vapor reacts at lower temp, and more rapidly with a mixt. of C and CaO than with 
C alone. At 600-800®, HaO vapor passed over 35 g. of CaO mixed with 10 g. of gas 
coke or lampblack, or 20 g. of sawdust, gave, respectively, 25.08, 25.60, and 23.60% 
of CH 4 in the water gas produced. Excess of HjO decomposes CH 4 , gi\dng CO and Hr 
Small amts, of CjHi also appeared from 40% C with 60% CaO. The formatioD of CH^ 
proceeds: 2C + 2 HiO COi 4* CH 4 , but as the reaction was carried out below the 
decompn. temp, of CaCOi, the COi and CH 4 could be sepd. At 1060*, mixts. ol 100 g 
of coke with 10 g. of CaO gave 8 72-9.02% of CH 4 , the ratio of H|; CH 4 being 88 : 12 , 
With 16 g. of CaO, the ratio was 81:19, while 60 g. of CaO gave a ratio <rf 77 : 23 at 
1050 *. Moist CO in contact with CaO at 950*1 000 * gave CO, COi, and Hi, the reactions 
being reveirible at higher temps. A sample of water gas containing CO 33.6%, COi 
9.6%, CH 4 2 . 1 % and Hj 64.7% passed moist over CaO at 960* showed, after removal 
of COi, CO 10.4%, CIU 10,3% and H, 79.3%. whUe a mixt. of 26% COi and 74% H, 
passed moist over CaO at 950® gave CO 10.1%, CH 4 12.2%, and Hi 77.7% (COt 
removed). Hence the following reactions take pUure: COi + Hi 5=* CO + HiO, and 
CO, + 4H, ;=i CH 4 + 2H,0. being catalyzed by CaO above 900*, while below 800® 
the formation of CaCOi is an important factor. On passing CO of a purity of 98.6% 
over CaO, Ca(OH)i, or a mixt. of both, in a heated porcelain riibe, there was no effect 
at 360*, bttt at 400* hydrocarbons and H* were fonnsd. Above 400* the h^ro* 
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carboo5 diminished, and were practically absent at 600®, while H2 increased', The 
reactions involved are CO + Ca(OH)2 ^ CaC03 + Hj (cf. Merz and Weith, Bif. 1) 
718), 4Cd + 2Ca(OH)2 + CaO CH4 + OCaCO,, and SCO + 4Ca(OH)2 + 2CaO 
C1H4 + 2Hi 4* 6CaCOi, the last two being new. The decompn. of Ca(HCOj)3 is 
pn^bly idso involved, since 2CO + Ca(OH)2 ^ Ca(HC02)2. In fact, the latter at 
360-370“ ^elds CO2 20%, CO 27%, 51%, hydrocarbons calcd. as CH4 2 %. With 

lot 2 adls. of CaO in excess, at 330-340® the decompn. of CafHCO^): gave CO 40 and 
26%, % 30 and 42%, CO2 6 and 0%, hydrocarbons as CH4 24 and 32%. Successive 
passages of moist CO over CaO gave a total of 99. 5% of Hj and hydrocarbons. Other 
catalysts used were Fe, Ni, Cu, SiOj, AbOj and MgO. Moist CO and Fe at 250° gave, 
after removal of CO2, a gas containing CO 91 .7%, Ha 1.0%, and CH4 7.3%, while at 
1250“ the products were CO 42,4%, H2 60.5%, and CH4 7.1%. Ni, Cu, and SiOs 
gave results, while AlsOs gave only slight reduction of CO. The technical appli- 
cations are briefly discussed. M. R. ScHMint 

Oxidation of low-temperature coal tar and its fractions under pressure. F. 
Fischer AND U. Ehrhardt. Ges.Abhandl, Kennt. ifo/i/e 4, 280-92(1919). — I/>w-temp. 
coal tar and also the fraction distg. below 270 “ were subjected to pressure oxidation in a 
continuous stream of air at 150® and 40 atm. pressure. The results left it uncertain 
whether the hydrocarbons as well as the phenols were oxidized. The product was a 
black lustrous pitchy product partly .sol. in benzene. The oxidation product of the 
hydrocarbons separately treated contained a clear, limpid oil and also a reddish yellow 
oil which deposited solids when cooled, and dried in air like varnish. The hydrocarbons 
were thus attacked, although to a lesser extent than the phenols. In an expt, on the 
oxidation of the tar fraction up to 270 ®, the hydrocarbons were scarcely attacked at 100®, 
whereas the phenols were extensively changed into resins and acids. Pb oxide was 
found to have no catalytic effect, and the expt. throws light on the behavior of Pb 
phenolate paints. The Pb phenolate, partly by hydrolysis and partly by the action of 
COt, is slowly decomposed, forming free phenol, which is slowly oxidized. It seems 
probable that the oxidation products of low-temp, tar are suitable for use as paints and 
vamishts. J. S. C> I. 

Proportion of montan wax in low-temperature lignite tar and low-temperature tar 
paraffins. W. Schneider and O. Jantsch. Gts. Ahhandl. Kennt. Kohle 4, 363-72 
(1919).— Sec C. A. 15. 1613. E H. 

Centrifugal separator for tar. Anon. Gas A^e 47, 512-13(1921).— Description 
of the Sharpies process for centrifugal dehydration of water-gas tar emulsion. It 
reduces the water content from around 3% to less than 1% depending upon the rate 
offeed. Thetotalcostpergal.ofsepd.tarisSO. 00793. About 125 gal. of tar emulsion 
can be treated per hr. per unit. E- Wiley 

steam in gas works. J ohn A . Ryan . Gas Record 19 , No . 1 2 , 29-3 1 (1921) . 
—Exhaust steam can be very profitably employed in gas-plant operation. By its u^ 
clinker troubles can be minimized and the capacity of the sets increased. It can be used 
in the process of coneg. NH, and as an indirect heating medium for prehearing light 
oils during the process of Ught-oU recovery from the gas, J- L. "U ilEy 

MacLitirta carbonkation process. Anon. Iron and Coal Trades Rev. 102, 
848-9(i921); cf. Ibid July 7. 1916; C. A. 11, 2728, 2956.-Results of the low-temp. 
coking process obtained at Grangemouth indicate that the production of smokeless 
fuel la now within the range of commercial success. From coals of low ash content, a 
fuel with 4% volatile matter satisfactory for both domestic and boiler purpo^ is 
obtained, also about 20,000 cu. ft. of 200 B. t. u. gas, 20 gal. of oil, and 24 lbs. of NHj per 
ton of onal. With lowgrade. high-ash coals it operates also satisfactorily, ^^n^g 
40-60,000 at ft of power gas of about 160 B. t. u. and varying amts, of oil.and NH,. 
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It affords a satisfactory method for utilizing the waste matenal at the mines fort>to- 
ducing a cheap gas for boiler fuel and at a good pro6t« J. L., WhAT 

new coke ovens at St. Louis. Hbctor Prud'hohhs. Gar Heeord 19, No. 12, 
19-23(1921). — Description and operating results of a blodc of 8 Kette ovens at the 
Laclede Gas Light Co.’s plant. These ovens are of the horizontal type with vertical 
flues and longitudinal heat regenerators working transversely, A 30-day test with 
65% Elkhom and 35% Pocahontas coal showed the following results: yield <rf coke 
69.19%, proportion of foundry coke 38.15%, of domestic coke 61.85%; gas produced 
per lb. of coal 5.849 cu. ft., av. calorific value 564.5 B. tu.; gas consumed for heating 
per lb. of coal 2.693 cu. ft., av. analysis: COf 1.7%, CmHk3.3, 0 0.4,H 51.8, 006.0, 
CH4 29.7, N 6.8; by-products per ton of coal, NHj 5.6 1b., tar 7 gal. and benzene 
3 . 4 gal, J. L. WiLBY 

Electrostatic precipitation applied to blast-furnace gases (Buss) 4. Pressure 
oxidation of phenols (Fischer, Schrader) 26. 


Berteesm.^nn, W.: La production du gaz dSclairage. Paris: Ch. Beranger 
15 rue des Saints-Peres. For review see Ann. chim, and, 3, 195(1921), 

Bochardtjun, Karl: Die neue Zeit und die Zttkunft der deutachon Qaawerke. 
Berlin: Friedenau Deutscher Kommunal Verlag. G.m.b.H. Pm: reriew see 2. Ver. 
Gas Wasserfach. 60, 31(1920). 

Boot, Wm. H.: Fuel Economy. London: RenteelSc Co. 92 pp. 2/6 sh. For 
review sec Chem. Weekhlad, IS, 352(1921). 

Dietz, Ludwig: Lehrbuch der Ltiftungs und HeizungstichnUc. Muuchen und 
Berlin: R. Oldenbourg. 710 pp, M 75. For review see Tonind. Ztg, 46« 655(1921). 

Hausding, a.: Handbuch der Torfgewinnung und Torfverw eituil g. Berlin: 
Paul Parey 577 jip. For review see pp. Ver. Gas Wasserfackr 61) 60(1921). 

Coal briquet R. A. Kratochwill. tJ. S. 1,376,706, May 3. Briquets arc formed 
of coal dust bonded with gum arable and coated with varnish. 

Stabilized liquid and solid fuel mixture. L. W. Bates. U. S. 1,376,811, Apr. 2G. 
Asphaltic and free C particles in liquid hydrocartxm fuel oil mixts. are stabilized by the 
addition of a peptizing agent sucli as caal-tar creosote and lime-rostn grease. The 
action is promoted by heating the mixt, to a temp, of about 95® or somewhat lower. 

Tor and ammonia from producer gas. J. Becker. U. S. 1,375,483, Apr. 19 
Producer gas is cooled and dust and tar are pptd. from it and (NH4))S04 U then directly 
pptd. by passing the gas through an add wash the evapn. of which U effected by the 
gas passing through it. 

Tar and ammonia from coke-oven gas. J. Becker. U. S. 1,376,484, Apr. b). 
Tar is extd. from coke-ov'cn gas and the gas 1$ concurrently cooled by pasting H counter- 
cunent with air. The cooled gas is passed through an acid wash to absorb NHs, the 
mother liquor from the acid wash is discharged into a satn. bath and the heated air 
from the tar-extn, process is passed through the satn. bath to effect evapn. and de- 
position of (NH4)iSG4. 

Tar and ammonia from producer gas. J. Becker. U. S. 1,376,485, Apt. 19 
Tar-freed producer gas, at about its satn. temp., is passed throu^ an acid wash to 
absorb NHi, the mother liquor from the add wash is co n veyed to A satn. l»th and 
superheated air is passed through the latter to effect depotitioQ of (NH4)iS04. Air 
from the satn. bath is reheated and conveyed to the prodiwer. 

Tar and ammonia from producer gas. J. vam Acxsrsh. U. 8. 1,375.475, Apr. 10 
Producer gas is concurrently cooled while the dust is pptd. from the hot gas. It is then 
further cry^ed and washed with HiO and the retidue of the bur is pptd. from thepartifln> 
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aoeAed but still hot gas. The gas is then passed through an add wash to absorb the 
NH»/ U. S. 1,375,476 relates to a process in- which a heat exchange is effected between 
hot producer gas and HtO to cool the gas and generate steam, after which tar and NH? 
are removed from ths cooled gas. The steam generated is mixed with the air going to 
the producer to augment the production of NH 3 in the producer and beat generated 
by combustion of the tar- and NHrfreed gas is used to superheat the steam-charged air. 
U. S. 1,375,477 relates to a process in which tar-freed producer gas, at about its satn. 
temp*t is passed through an acid wash to absorb Nils w'hile H 2 O is at the same time 
pptd. from the gas. The dil. mother liquor from the acid w'ash is conveyed to a satn. 
bath and superheated air is passed through the latter to effect deposition of (NH4)2S04 
and sat. the air with substantially the full content of moisture required for the manuf. 
of producer gas and this moistened air is then fed to the producer. U. S. 1,375,478 
relates to a process in which dust-freed gas, at a temp, above its satn. point, is passed 
through an NHj liquor condensate to effect distn. of NHj, after which the commingled 
gas and, still vapors are passed through an elec, precipitator to ppt. the tar residue from 
the gas and then passed through an acid wash to absorb both the NHs of the original 
gas and that obtained from the distn. 

Recorexing cyanogen compounds. E. V. Espenhahn. U. S. reissue 15,090, 
Apr. 19. See original patent 1,315,219, C. A. 13, 3004. Thepat. relates especially to the 
prodtictiou of HCN and cyanides from coal gas. 

FaeMeeding and distributing device for gas producers. H. Isiedsen and E. D, 
MarSHAUi. U. S- 1,376,567, May 3. 

Apparatus for producing carbon from natural gas. E. W. Shull. U. S. i ,375,234.. 
Apr. 19. 

PestructiTe distillation of coal, peat or similar materials. G. F. Rendall. U. S. 

1 ,376,582, May 3. A retort is charged wuth coal or similar material to be distd., hermeti- 
cally seakd and supplied with steam until the air is exhausted from the retort. The 
retort is then externally heated and vapors are withdrawn by means of superheated 
steam and condensed. The residue in the retort is cooled by wet steam before its 
removal. This mode of operation serves to facilitate sepn. and recovery of the various 
products formed. 

Pistfliing tar oils, resins, mineral oils, etc, Chemische Eabriken Worms Akt. 
Ges. Brit. 156.255, Jan. 4. 1921; cf. C. .4. 15,1807 In distg. taroils, resins, rainer^ 
oils, etc., the yield of low-boiling distillates is increased and the formation of coke is 
diminished, by adding to the material undergoing distn. a catalyst such as an acid, 
salt, metal, metal compd., or a base. The prior use of 0 compds. of P and B, and salts 
thereof is referred to. Suitable substances are CaCb, NaOH, AIClj, NaOAc, water glass, 
HsSOi, Cu or AJ powder, oxalic acid, kieselguhr. pptd. silica, and double salts. The 
materials, prior to distn., may be heated for some hrs. in an open reflux app., or in closed 
vessels under pressure. During distn. indifferent gases or vapors may be passed thro^h 
the still The b. p. of the distUlates may be lowered by repeating the distn. The 
temp, is kept at 2Ch25“. Preliminary treatment of NHrstill liquor may include settling, 
flltration through material containing FeA> - blast-furnace slag used for the treat- 
ment of mine water, and treatment for the removal of cyanogen compds. 

Coke oven. Becker. U- vS. 1,374,546. Apr. 12, 
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F. M. ROGERS 

SUttstkal review of the Mid-Continent field from 1912 to 1920 inclusive. 
M.-Batm aki> B, H. Lasky. Nat. Petroleum News 13, No. 13, 67-79(1921).— An ex- 
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haustive t«port containing data regarding consumption, production, wells drilled, dry 
holes, costs of drilling, and of materials, etc., for the Mid-Continent field from 1912 to 
1920 inclusive. R. L. Sibi,EY 

A r^um£ of the oil shale industry^ with an outline of methods of distUUtioii. £arl 
A. Tracer. Bull. Am. Petroleum Geolog. 4, 59-65(1920). — A review is given of 
the production and consumption of petroleum in the U. S. since 1911. The first shale 
oil production recorded was in 1C94, from English shale. First shale oil in France in 
1830 when X«aurent obtained paraffin by the distn. of bituminous shales. In 1857 
there were about 50 companies producing oil from bituminous shales and coal. Deposits 
of shale are kno-w-n in the U. S. in Ky., Mont., Nev., Calif., Colo., Utah, Wyo. In 
Colo., shale beds total 6 ft. in thickness and will yield more than 15,000 1. of oil shale per 
acre. Av. oil content is 48.5 gals, per t. or about 17,325 barrels of oil per acre. For 
preliminary or field distns., crush the shale to pass through V 4 inch sieve, mix and 
weigh out exactly 8 . 5 ounces (240 . 0 g.) . Place this in a one-quart Hg retort connected 
to an iron condenser. Heat until no more oil distills out. Collect the distillate in a 
graduated cylinder. Each cc. of water or oil collected is equiv. to 1 gal. per ton. Gas 
is measured by a wet-test gas meter. Nitrogen is detd. by a method similar to tl^t 
outlined in U. S. Bureau of Mines, Tech. Paper No. 64. Shale oil is fractionated in 
3% cuts until a temp, of 300“ has been reached. R. T. Goodwin 

The petroleum industry of Poland. S. Janicki. Petroleum Times S, 759-62(1921) 
— The history and present conditions of the oil industry in Galacia are given. Statis- 
tics regarding production of the various fields since 1900 are included. R. L. SiblBy 
The distillation of oil shale. A. H. Low Petroleum Times 5, 689-90(1921).— 
description of a process for the preliminary testing of oil shales with oil as the primary 
consideration as adopted in the Colorado School of Mines. R. L. SibeSy 

Losses in the dehydration of oil. J. H. Wiggins. Nat. Petroleum News 13, 
Xo. 26, 59-65(1921). — Tc.sts were carried out with a dehydrator plant in which the 
emulsified oil was jxissed through hot H;0 heated by steam coils. The plant was divided 
into 2 dehydrator tanks and 3 stock tanks. The depth of the oil was such that it re- 
mained in the first tank about 2 hrs., in the second about 6 hrs. and in the third stage or 
stock -tank stage about 12 hrs. during a 24-hr. test. Curves show that at the lower 
temps. (84® and 105“ F.) the loss in the third stage is very much greater than in the 
other two stages. At 125° F. the proportion of tiie loss has decreased and at 150“ F. 
the loss in the stock tank is less than the loss in the second stage. The loss increased 
at an almost const, rate until 125“ P. was reached in the dehydrator, at which temp, most 
of the more volatile fractions have been eliminated. At 200“ F., the usual temp, for 
dehydrators, the loss becomes 8,6%. If the incoming oil had an av. sp. gr, of 37.55“ 
B^., when the dehydrator reached 84“ F., the sp. gr. dropped 0.65* B4 and when the 
temp, increased to 150“ F., the oil leaving had a sp. gr. of 35.60* B4. R. L. Sibley 
Reducing losses by evaporation. C. P. Bdck. Oil and Gas J, 20, No. 6, 80-1 
(1921) ; cf. C. A . 14, 2547--Comments on Bureau of Mines, Bull, No. 200 (J. H. Wiggins). 
A type of dehydration filter, depending for its performance on the greater capillary ad- 
hesion of oil to fibrous material to break the tension of the oil film surrounding the 
H?0 bubbles and thereby breaking the emulsion, if operated at 84* F., will save n^ly 
4% in vol. over oil treated in a dehydrating steaming plant at 150* F. It is urged 
that some metallic tank material be developed at reasonable prices to replace the wooden 
tmes now used in the dehydrating processes so that the vrrfatUes may be recovered. 
The producer should equip his lease so as to provide vapor tight tanks but tnasnnndi as the 
pipe lines will accept only sufiiciently ''weath&ed” product, it may be necessary to 
introduce a new topping service to conserve the volatile eatily recoverable by the 
producer. lU L» 8owv 
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Blended gasoline containing casinghead gasoline. F. Bordas. Ann. fats.’ 13, 
539-43(1920). — In view of recent importations into France of blended gasoline, jn- 
vestigati(ms haw been instituted by the Ministry of Finance to differentiate between 
these spirits and straight run gasolinfc, in view of the increased fire risljs and the marked 
heavy residue. Modifications of the current tests afe described. 'J- CU I- 

timp method for determining sulfur in benzine. A modified form of apparatus. 
J. S. JaCKSOK and a. W. Richardson. J. Inst. Petroleum Tech. 7, .26-^(1921) .—In 
the lamp described, the ordinary wick is replaced by a bundle of capillaries which are 
“spread" by a central air tube lightly jammed into position; the air supply does not 
pass through the benzine, so that fractionation is greatly reduced, and the current of'atr 
escaping from the top of the air tube produces a slight reduction in pressure, thus assist- 
ing the action of the capillaries and enabling them to supply sufficient benzine to main-. 

a strong nonduminous flame, A mixing chamber is provided above the tops of the- • 
capillaries and the luminosity and size of the flame are controlled by the air supply,. 

J. S. C. I. 

Proposed A.S.T.M. distillation test for gasoline, kerosene methods. Anon. Nat. 
Petroleum News 13, No. 24, 33-4(1921).— A tentative method of a distn. test Tor gasoline, 
naptha, kerosene and similar petroleum products. R. L. Sibley 

DufahUity of electric heaters for gasoline distiUation. W. A. Jacobs and K. W." 
Dean. Bur. of Mines. Repls. of Investigations No. 2131, 2 pp. (1920) .—Recent tests 
show the life of the aimmercial heater to be practically the same as the Bureau of Mines 
heater. The former failed because of disintegration of the insulating material holding th 
resistance wire, which allows short circuiting. The Bur. of Mines heater failed through 
destruction of the wire, which burned out. D- K. French 

Bureau of Mines method for determining water in petroleum. E. W. De.^ and 
W. A. Jacobs. Bur. of Mines, Repts. of Investigations No. 2159, 3 pp.(1920). 
Following the original publication of the method the Bureau of Mines has gathered data 
as to chemical supply houses handling the glass ware specified, substitutes for the elec, 
hot plate described, and also two alloy compns. as substitutes for the Ni-Cr compn. 
previously used. French 

Action of oxidizing agents on vaseline and paraffins. A. Tanger. CHem. Ztg. 45, 
466(1921). — ^Yellow "vaseline oil" mixed with coned. NaOH was shaken during 3 
days with KMnOi and the supernatant oil removed. The sludge was dissolved in dil. 
HiSO*, giving an oil which was only partly sol, in NajCOj or dil. NaOH. Heated on 
the steam bath with coned. H 2 SO 4 , this oil evolved SO 2 and gave an apparently cryst. 
mass, insol. in all ordinary solvents, and in spite of careful removal of H 2 SO 4 , giving SO* 
on burning. The portion of oil freed from alkali-sol. constituents showed similar 
behavior. NaClO prepd. from 5 parts of bleaching powder and 6 parts of NaOH m 
40 parts of HsO gave no better results as an oxidizer. Liquid paraffin of the German 
Pharmacopeia, treated for a long time with coned. H.SO 4 to remove impurities, and 
oxidized with alk. KMn 04 , gave products similar to those from vaseline oil. The 
unoxldized oU with coned. H 1 SO 4 gave the usual shining black sulfo compds. When 
Uquid paraffin was oxidized in H ^4 v^-ith KMnO^ until undissolved MnA remained, 
and the insol. mass after removal of MnS 04 was dissolved in dil. HCl, a soft resin was 
obtained. The recovered oil from the alk. oxidation of paraffin oil, re-oxidized m acid 
soln., gave a brittle resin softening at 76^ which yielded SO, and blackened when treated 
with coned. unaffected by cold KOH. but on boiling going partly into soln. wd 

emitting a conifer-like odor; easily sol. in CeH., CHCb. ethylene cWorid“;t^^ 
BtOH, BtiO. and Me,CO; difficultly sol. in heavy benzme. CCI4 and MeOH. un 
dissolving the alk, sludge from the alk. KMnOi oxidation in HCI, a soft 
gum turpentine was obtained. Cl forms resins with paraffin oil. the addition of KiU-fU: 
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favoring the formation of solid products. With KjCrjO? and HCl, the reactioii tends to 
be violent and must be conducted carefully. By heating 2 parts of paraffin ml 
2.5 parts of HNOj, d. 1.486, for 10 hrs. at 9ChlOO*, adding 0.5 parts of HNOi and heating 
2 hrs. more, solids were obtained which, dissolved in 15% KOH and addified with HCl, 
gave a 75% yield of resinous brown fatty acids. Yellow vaseline and paraffin wax 
also were used, as well as oils recovered from the oxidation of vaseline oil and liquid 
paraffin, the latter two giving scarcely any luisaponifiable r^idue after treatment with 
alkali. The oxidation product of paraffin wax is ointmcnt-iike, and on boiling with 
PbO, gives an ether-sol. Pb salt, which indicates acids of the oleic series. Vaseline on 
oxidation gives a solid and an ointment-like resin, the latter containing no acid con- 
stituents. M. R. ScmimT 

By-products of forest industries. Ch. Grocd. Paf^ier 24, 250-3( 192 1),«— Dead 
leaves have been shown to be suitable for the manuf. of paper, but this is practical only 
where they can be collected mechanically. The process of prepn. of *'vegetahte wool** 
from pine needles is described. It yields as by-products a water suitable for medicinal 
baths, an essential oil recommended in the treatment of rheumatism, gout and indura- 
tions, a resinous soap, and a viscous, gelatinous, very bitter and very aromatic reridue 
suitable for the manuf. of green soap. When heated this residue yields a diuietic and 
sudorific. It can also give a highly prized carbon-black. It is suggested tiiat the 
residues from the prepn. of chestnut and quebracho exts. be used for papermaking. 

A. P.-C. 

Wood distillation. IQ. Distillation of some Mysore and Baroda woods and of 
certain waste products. J. J. Sudborough, H. E. Watson, M. N. Baruguna, K. P. 
DonwALA, M. G. Kekre, M. O. Krishsaswamy, M. K. Narasimhan, and S. M. 
Nhjkani. 7 Indian Inst. Sci. 3, 281-92(1920); cf. C. A. 14, 3652. — The distn. of a 
further 23 species of Mysore woods and 8 species of Baroda woods gave results similar 
to those previously obtained (cf. C. A. 14, 3526), i,e., the yields of AcOH and MeOH 
were generally lower than those obtained on distg. European and American hardwoods. 
The yields from the Baroda woods were, as a rule, lower than from the correspond- 
ing Mysore woods. Undried coconut shells yielded 4.90-6.90% of AcOH and 0.66- 
1.54% of MeOH; wattle wood {Acacia decurrens), the bark of w'bich is utilized for the 
extn. of taoniii, ga\'e yields which compared favorably with those obtained from hard- 
woods; myrobalan kernels, the husks from the dry pods of the gold mohur tree (Poinciaiu: 
regia), and bamboo gave yields comparable with those from the South Indian jungle 
woods. IV. Tar from coconut shells. J. J. Sudborough, H. E. Watson, and 
M. K. Narasimhan. Ibid 293-306.~The tar from coconut shells yielded on distn. 
about 24% of aq. distillate with 8% of AcOH and 44% of oils volatile below 260® which 
gave 30% of phenolic substances soluble in NaOH soln. These substances on fractiona- 
tion yielded 6.2% of phenol and 5 8C% of creosote, b. p. 200-230®, contg. 0.43% of 
guaiacol, the yields all being calcd. on the wt. of the tar. The sp, gr, of the creosote, 
however, was lower than that required by either the Brit, or U. S. Pharm. J. S. C. I 


Extraction of turpentine, resin and gum from the gum-oleorem of Boswetlta sermta 
(Eowlbr, Malandkar) 26. Wood carbonization at Steyniog (FomSU*) 21. Distill' 
ing tar mis, mineral oils, etc. (Brit pat. 156,2.55)21. CUrifying ai^ dea)UMi ring oil 
(TJ. S. pat. 1.377,021) 27. 


Masmbjxan, a., and Bbrbhars, E.! L« potrolo son atfllsctkm coouM combus- 
tible. Paris: Dunod. Quai des Orands-Augustiitt 47. 232 pp. 40 fr. For review 
see Pee eUctrochim. 15, 133(1921). 
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Cnfikkgliydrocarbonolls. W.M.McComb. U. S. 1,374,858, Apr. 12. Hydro-’ 
carboa oQ$ are oooverted into products of lower b. p. by passing a mixt. of the oil with a 
sioaBer proportioa of steam through a heated tubular vessel or coil of progressively 
incrcashif temp. fP(»in its inlet to its outlet end, the temp, of the oil therein at a point 
adjacent the inlet end of the coil being approx, the initial b. p. of the oil under treatment 
and the temp, of the ml at a pomt adjacent the outlet being approx, the end b. p. 
of the oU under treatment. The temp, of the oil at intermediate points in the coil 
increases approx, in the same ratio with respect to the total intervening length of the 
coil under consideration as the b.-p. temps, of the oil under treatment increase in ordinary 
fractional distn. throughout the successive positions of its b.-p, range. This treatment is 
stated to produce but little fixed gas and C. 

Motoi^ad inuii hydrocarbon oils. J. R. McCabb- U. S. 1,376,713, May 3. 
A hydrocarbon is heated and the vapors from it are mixed with H and passed through 
me^ tubes in which they are subjected to high-frequency elec, discharges passed trans- 
versely throus^ the tubes. 

Blended fed from natural gas and liquid hydrocarbons. B. C. D'Yarubtt. U. S- 
1,376,985, May 3. Natural gas is introduced under pressure into a heated body of 
liquid hydrocarbon material such as crude petroleum and the vapors of the liquid and 
gas are permitted to commingle above the surface of the liquid under pressure and the 
condensiUe portion of the bonded materials is cooled to effect condensation and produce 
a fuel adapted for use in internal-combustion engines. 

Preventing deposition of carbon in hydrocarbon vapor generators. J. R. Kcndall. 
U, S. 1,376,100, Apr. 26. A generator supplying hydrocarbon vapor intermittently 
to a burner, and contaimng BaO, is heated in the presence of air to a temp, at which 
BaOt is formed. A hydn)carbon mixed with air, COj and HsO vapor in small amt. is 
then fed to the generator to produce hydrocarbon vapor and form additional BaO? 
and the vapor is then burned outside the generator further to heat the latter and recon- 
vert the BaOi to BaO with liberation of 0 and oxidation of deposited C. During the 
cooling when the generator is shut off, the BaO is partially reconverted to BaO;. 

Petrotomn-Stfll. A. D. Smith. U. S. 1,374,402, Apr. 12. The oil circulates 
throu^ a aeries <rf tubes forming the lower portion of the still and through an upper 
horicontal drum having a sloping bottom to lessen deposition of C and promote flow 
of the contents of the still. 

Apparatus f«r d it tiUln g hydrocarbon oils. S. F. Stephens. U. S. 1,375,42 
Apr. 19. The oil is fed on to a rotating plate within the still, spread as a film on the 
plate and from the edge of the plate against the inner surface of the still wall 


in the fonn of a spray. 

lodlned tahnhf oU-still. D. t. Newton and N. H. Anderson. U. S. 1,376,631. 
May 8, The stffl has steam coils in its lower portion where they will be completely 

submerged In the oil. 

T MfiHWng hydrocarbon oils. W. C. Averill, Jr. U. a 1.375,245, Apr. 19. Pale 
lubricating oil and distillates containing gasoline are produced from asphaltic petroleum 
oil of high S content such as '‘Gulf coast crude petroleum” by heating the bottom of 
the still directly by jEoducts of cmnbustion, cooling a portion of the combustion prod- 
ucts aft^ they have beneath the still, passing this cooled portion of the gases 

thmiigh the material within the still while it is heated from below, and condensing the 
hydrocarbon vapors driven off. 

Ah^'Cooied condenser for hydrocarbon oil vapors. J. W. Coast, Jr. 


U. 8.1^4^67, Apr. 18. 

Btefitrte treatment of Bqold fad. E. Wicesesham. 


U. S. 1,376,180, Apr. 26. 
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The end b, p. of liquid fuels such as kerosene, crude oil (ur gasoline Is lowered by pa$»fig 
elec. Sparks through the fuel, e. g., as it 6 ows from a fuel tank to a carburetor. 

Destructive distillation of wood. E. M. SawtBlls. U. S. .1i374,887, Apr. 12. 
A mixt. of shavings and sawdust is fed into the top of a retort In which £stn. and re- 
stricted combustion take place from the lower portion of the charge and the distn. 
products pass upward through the fresh material introduced to the diarge and thence to 
a system of fractional condensers. 

Apparatus for the destructive distUlation and carbonization of sawdutt, peat or 
similar materials. H. N. McLkod. U. S. 1,375,714, Apr. 26. The materid under 
going destructive distn. and carbonization is passed successively through a series of 
superposed horizontal retort tubes. 

Furnaces and retorts for dry dtetUlation and carbonization wood or idmiifli- 
materials. T. M. U. von Post. U. S. 1,375,943^, Apr. 28. 

Paraffin wax; lubricating oils. E. Eri^mann. Brit. 156,694, Jan. 6, 1921. Para> 
ffin wax and viscous lubricating oils are sepd. from lignite tar, coal tar, shale tar, etc., 
by adding acetone or a homolog such as methyl ethyl ketone, or EtOAc which ppts. the 
paraffin wax. A hard wax is sepd. by cooling to 0 ®, and a further quantity of softer 
wax by further cooling to - 20 ®. Lubricating oil is obtained by removing acetone and 
volatile oils from the residue by treatment with superheats steam at 200-260® or by 
heating in vacuo. The volatile fractions may be sepd. by preliminary treatment of the 
tar with superheated steam. The paraffin wax is refined by dissolving it in a solvent, 
such as the volatile fractions obtained from the tar, treating with H 1 SO 4 and soda lye 
and pptg. by addition of acetone. 

23--CELLULOSE AND PAPER 


A. D. UTTI.B 

The synthesis of cellulose. K. Hess. Z . anf > ew . Chtm. 34, Aufsatzleil, 49-51 
(1920). — An address. C. J, West 

Decomposition of cellulose by aSrobic bacteria. J. GrobnbwSgb. Med, Genusk. 
L 06 . WeltevT€(Un 1920, 163-269. — There are two views as to the deoomim. of cellulose in 
nature: one that it is anaerobic and brought about by organisms which are 
not positively detd. the other that it is aerobic and brought about by two groups of 
organisms, one group decomposing cellulose directly, the other group being denitrifying 
organisms. Extensive expts. were carried out from the second point of view, all the 
cultures being made aerobically. A septic tank liquid and earth were used as the sources 
of the organisms. The culture medium consisted of tap water to which were added 2% 
of filter paper, 0 25% of KXOj, and 0.05% of KsHP 04 . When this medium was in- 
oculated with either of the substances mentioned and incubated at 37® gas was given off, 
the nitrate was reduced to nitrite and to NO. and the paper was reduced to a pulp: 
if at this stage the soln. was poured off from the pulp and fresh medium (without filter 
paper) added, reduction of nitrate again took place, and the pulp vras gradually dissolved. 
The organisms in these cultures were sub-cultivated on agar plates and pure cultures 
obtmned. These were found to fall into 3 groups: those wfaidi effected denitrification 
but did not attack cellulose; those which did not denitrify but attacked cellulose; 
and those which did neither. The first group contained BactUus tueosus and B. opaks- 
ctns, and the second group B. cellaresolvens a, 3 , and y. Cultivation! of tedx member of 
one group with each member of the other group were made and full details of the results 
are given. It is concluded that the 3 varieties of B, c^Hsehens atta^ cellulose, 
and that the decompn, products serve as food for the denitrifying organisms, B. opoks- 
cen$ and B. nscosus, the complete process being thus a symbiotic one. The end products 
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of cellulose decompn. are acetic, butyric, and lactic acids, which are oxidized to CO* 
and water by the denitrifying organisms. It is suggested that the decompn. of the 
cellulose may be brought about by an enzyme, cellulasc. J. S. C. I. 

Xficreasing the tensile strength of cellulose hydrate. F. Beck. Dahlem. Z. 
aitgew. Chew. 34, Aufsatzteil, 113-4(1921). — 'The use of a neutral solvent, such asCa- 
(CNS )2 at 120“, is advocated. The strength of the product is increased by treating the 
strips a 2nd time with a sola, of sp. gr. 1 .36, and is still greater if the solvent is not com- 
pletely removed by washing with water. Herzog [Ibid 151) disclaims that this work 
originated in his lab. C, J. W. 

Cellulose. Kare Freudenberg. Ber. 54B, 767-72(1921).— A yield of cellobiose 
octa-acetate corresponding to the presence of 35-36% of cellobiose in the original 
material can be obtained in a single operation by treating 10 g. cellulose with a mixt. of 
37 cc. ACiO and 5.6 cc. coned. H 2 SO 4 at room temp, (ice for the 1st 8 hrs.) for about 
13 days. An indirect detn. of the loss of octa-acetate which occurs during the process 
makes it appear probable that the cellulose mol. is composed of more than 60% cellobiose. 
This is not in harmony with the recent view of Hess (C. A . 15, 751) but it is in agreement 
with the hypothesis that cellulose is built up of cellobiose residues arranged in a uniform 
polysaccharide chain of ten or more members. C. J. West 

Cellulose. HI. Asymmetric structure of cellulose and the influence of ammoniacal 
copper hydroxide (Schweizer's reagent) on the rotation of carbohydrates. Kurt 
HESS AND Ernst Messmer. Karlsruhe. Ber. 54B, 834-41(1921).— The observation 
of Levallois, that solns. of cellulose in ammoniacal Cu{OH )2 soln. are optically active, 
is confirmed. With 0.4 g. cellulose in 12% NH 4 OH uith 0.6 g. CufOH)2 in 100 cc. 
soln„ the value of [a] w'as found to be about —950° to -1000°. The regenerated 
cellulose in HCI soln. is optically inactive, as are also Et^O solns. of ethylcellulose, aq. 
alk. solns. of xanthate cellulose, and jellies of cellulose in neutral salt solns. Cellulose 
presents, therefore, a marked example of "latent asymmetry," thus resembling mannitol, 
and it appears that Schweizer's reagent behaves towards cellulose in the same way that 
boric acid does towards the simpler carbohydrates. C. J. West 

Oxy- and hydrocellulose. Hans Pringsheim. Berlin. Cellulosechemie 2, No. 5, 
57-61(1921).— A general revdew of the constitution of the-se corapds., in which they are 
likened to the reducing dextrins except that tliey possess a higher degree of polymeriza- 
tion. The formation of oxyccllulose is analogous to that of hydroceUulose. C. J. W Est 
The acetylation of wood pulp (cellulose). W. Nauck. Celluloseckemie 2, No. o. 
61-3(1921).— *N. discusses the proposition that, in the prepn. of acetates from wood 
pulp, the physical properties are probably more important than the chemical compn. 
Of special importance is the degree of division of the material. The best result is 
obtained by using a mixt. of AcO and AcOH with very finely divided pulp. 

Another factorJs the penctmbility of the cellulose fiber by non-aq. liquids, m which the 
"specific surface" plays a part ; the larger this is, the more readily the acetolysis proceeds^ 
In this connection, the "specific surface" of cotton is more favorable tliau that of woo 

pulp. J' 

Differentiation of hydroxy- and hydroceUuloses by titration. Carl G. Schw^be 
andErnsT Becker. Versuclistation f, ZclIstotT- u. Holzclicmic, Eberswalde, Ber. , 
545-50(1921).— The hydrocelluloses, which are formed by hydrolysis, consist of a raixt. 
of cellulose with dextrin-Ukc degradation products of the latter and contain larger or 
smaller amts, of free aldehyde groups. The hydroxycelluloses are similar mixts. but 
chiefly formed by oxidation and as a result contain, besides the CHO 
from the Mgar residues, further CHOH groups which can be oxidized to fldehyde or 
keto groups. Very probably the CHO groups are further oxidized to insoiar 

as the resulting acids are easily sol. in IW they can no longer be found m the hnisn 
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hydroxyt^elliilose. being washed out in the prepn, of the latter, but insol. or diffiqilt^ 
sol. adds, with mol. wts. approximating that of cellulose, are still present To det 
whether the add nature of hydroxycelluloses might be utilized in differentiating them 
from hydrocdluloses, at least in the pure state, different hydroxycelluloses 
compared titrimetrically with a hydrocellulose prepd. by Girard’s method with 5% 
HsSOi. Four samples of hydroxycellulose (the prepn. of which will be described else* 
where) were used: from cotton with bleaching powder, with KMnO« and with HsOi 
and from cellulose with bleaching powder. One g. of the mr-dry material, suspended 
in about 50 cc. HiO, was titrated with 0.01 iV NaOU and litmus or (dtenolphthalein 
(the latter at about 80°). In the bleaching powder prepn. from cellulose the acidity 
found was small rdative to the considerable oxidation and COiH formation in- 
dicated by the high Cu no. and high soly. in alkali. The high ash content made it 
seem probable that the add groups in the hydroxycellulose were neutralized by the 
CaCC^ formed in drying the bleaching powder soln. in the air; the add thus neutralized 
could be detd. by ashing the hydroxycellulose and titrating the ash. Taking this 
alkalinity of the ash into cmisideration, it was found that there is indeed a great difference 
between hydroxy- and hydrocelluloses, 1 g. of the 4 samples of hydroxycellulooe re- 
quiring 41.4, 27.7, 10.4 and 33.4 cc. of 0.01 17 NaOH as against 4.6 cc. frur the hydro- 
cellulose, 1 . 8 for cotton, 4 . 1 for cellulose, 7 . 0 for unbleached cellulose, 7 . 1 for normally 
bleached cellulose and 14.9 for overbleached cellulose. For a quaL differentiation, the 
prepns. suspended in HtO are treated with a few drops of Me orange, which almost always 
gives a yellow color (only with the two most highly add hydroxycelluloses was the color 
reddish orange), and a few cc. of coned. NaCl are added: in the case of hydrooellulose 
and the ordinary celluloses the color changes not at all or hardly perceptibly white with 
the hydroxycelluloses it be(x>mes a strong wine-red. Chas. A. Rooix4.Sr 

Digestion experiments with alumina. Ekk WAm,BitKn. Zellstcffchm. Ah- 
handlungen 1, No. 5, 124(1921). — While wood appears to be decomposed by boUing 
with Na«A10s, the recovery process is such that it has little practical interest Cf. 
C. 4 14,2856. CJ.West 

Simplifying the methods for the investigation ol plant materials. Carl 0. 
ScHWALBR. ZeUstoff und Papier 1, 1-5(1921). — S. discusses the preim. of the material 
for analysis, the detn. of HjO, ash, resins, fats and waxes, furfural and methylfurfural, 
and pectin (MeOH). The discussion is in the nature of a supplement to the report 
of the committee, rendered in 1920. C. J. Wbst 

Comparative determination of the alkali content of straw pn^ BiOL Havsax 
AND Theodor Blaswbiler. PapUrfabr. 19, 509->6 14(1921). — Two kinds of alkali are 
considered, that extd. by HtO and that detd. by further extn. with adds, or the total 
alkali and the bound alkali. There is very little free alkali (difference of the two) in 
washed straw pulp. C. J. West 

The celltilose content of pine wood. Peter Kjuason. ZdUtoffehem. Abhandlungen 
1, No. 5, 105~114(l921).^ross and Bevan’s method cannot be used for the detn. of the 
cellulose content of pine wood. K. has investigated the action of Uaulffte (80 g. NaHSOi 
and 5OO0C. i7HCl made up to 1 1.) f(W varying periods of time at KW*. After 8 days the 
cellulose reaches a nearly const, value, and, with continued beating, only riorriy de- 
creases (1.7% in 13 days). He finds 53% ccUuloe e in pine wood. The omnpn. of 
woods of various ag» is also investigated. C. J. West 

Blaaching studies on wood pulp, t Cm 0. Schwalbe and Bbmst Becker 
ZeUitefehm. Abkandlungen i, No. 5. Ufr'21 (1921).— This is the lat of so elaborate 
scries of studies upon the effect of bleaching agents, the pulps and tllmes being completely 
analyzed.. The significaace of the various figures is di Ku s s ed. C. J. West 

Merisi fBd u iadkate in the titratico of tolffto UEtMii. PER Rossnlunp. 
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Zdlste^ckem, Abiumdlun^en 1| No. 5, 121-^3(1921). — Methyl red may be used as an 
iiidicator in the modified Hoho method for the titration of fresh sulfite liqums. 

C, J. West 

Studies on file Alricaii'*dA”hemp (Hibiscus cansabuius) ; its value for paper making. 
P. I/* Matkod and P. Moreau. Bull. V office colonial 12, 247-^, 321-41(1919) ; 
Bull- Agf. Intelligence 10, 1140-1. — ^This plant 3 deids a seed containing 17 to 20% of an 
cQ suitable for food and soap making. It has a fiber excellent for cording and sacking, 
and the fiber yields 55% of a fine grade of paper cellulose. T. G. Phillips 

Hh el wm-ground medumical pulp in the manufacture of paper. Fr. Ruble- 
iCAWe. Popierfabr. 19, 393-4(1921) ; Paper Trade J. 72, No. 27, 40, 42(1921) .-Warm- 
ground wood pulp is better for the manuf. of newsprint that cold-ground pulp. 

C. J. West 

Iodine solistion in pcqwr microscopy. G. Wisbak, Mitt. kgl. Materialprufungsamt 
38, 316(1920): PapUr^Ztg. 46, No. 24, 1098-9(1921); Papkrfabr. 19, 399(1921).— 
Genetal discussion of the various I solns. and their uses. C. J. West 

The content ci the reed. Fr. Herig . Cellulosechemie 2, 44-47 (1921) . — The 
^riude plant has about 6.83% ash, of which about 76% is SiO*. This may play a part 
in the physiot behavior of the plant and may lend strength to the stalk. Most of the 
SlOi is disstJved out in the process of digestion and the bleached pulp contains no 
larger % of SOi than many other fibers. C, J. West 

The steam turbine in the paper mill. A. G. Groundwater. Paper Makers’ 
Monthly J. 59, 166-8(1921). — G. discusses various kind of drives (electric, mechaoical 
and combinations), and the utilization of the reducing turbine and back-pressure turbine. 

C. J. West 

pulp supplies from India. William Raitt. Paper Makers' Monthly J. 
59, 184-7(1921).-“India, with its bamboo and Savannah grasses, the only two species 
omnmercialiy adapted to papermaking, can supply the world with 13 millions tons of 
pulp per year, llie period of rotation with bamboo is 3-5 yrs.. with the grasses, 2-^ 
yrs. The process of fractional digestion as applied to bamboo is discussed. Also in J, 
Roy. Soc. Arts. 69, 508-21(1921). C. J. West 

Recent developments in papcrmafcing. T. D. Nuttall. World’s Paper Trade 
Rev. 75, 1314-1318(1921); Paper Makers' Monthly J. 59, 198-203(1921).— N. discusses 
the relatioQ of the width of the paper machine and its speed. C, J. West 

Perishing of paper in Indian libraries. J. J. Sudborough and M. M. Mehta. 
/. Indian Inst. Sci, 3, 119-226(1920).— Paper in Indian libraries, especially in Plmns 
sUtkma such aa Calcutte, Madras, and Bombay, will not withstand the climate; it 
perishes very rapidly. This is more noticeable with papers prepd. from wood pulpt 
and espedaUy thoae in which the fibers have been weened because of the differ^t 
treatments to which they have been subjected. The addition of As*S, as a preservative 
is because, although it preserves paper from the ravages of insects, it accelerates 

the perishing of the fibers. Paper used for books which have to be preserved in stations 
like * hw of the Plains should be prepd. only from strong rag fibers, should have 

no distinct acidity, and should withstand a severe test in the folding machine. Its 
contenta of nwio and filling materials should be below certain fixed values. The rag 
fibers ffh o«dd not be weakened by prolonged digestion with alkali or by over-bleaching 
and care riioukl be taken to remove the last traces of bleaching agent and of free add. 
a /, Ray, Soc, ArU, 46, 697-601(1898). J' S. C. I. 


By-products of forest industries (Groud) 22. Polysaccharides. IH. Mulose 
(KamIR, WlQlO^) 10* Waterproofing porous materials (U. S. pat. 1,376,553) IS. 
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Reducing viscosity of solutions of cellulose esters. C. Carlsson and E. Thalu 
U. S. 1,375,208, Apr. 19. See Brit. 136,141(C. A. 14 , 1219). 

Sugars 'from cellulose. R. A. Kochbr. U. S. 1,374,928, Apr. 19. See Norw. 
29660(C. A. 14 , 1897). 

Apparatus for bleaching fibrous pulp. H. E. Elus. U. S. 1,375,235, Apr. 19. 

Apparatus for drying wood<pulp or similar materials. J. D. Ullcrbn. U. S. 
1,376,659, May. 3 

Absorbent sheets of wood fiber. R. Kron. U. S. v1,376,285, Apr. 26. A cheap 
fiber adapted for making absorbent roofing sheets which are satd. with tar or the like 
is prepd. by boiling relatively large pieces of wood or similar material in HiO without 
addition of acids or alkalies, or steaming, and then rolling, crushing and grinding to 
obtain the natural cellulose fibers undeteriorated by cbem. treatment. 

Manufacture of paper and similar sheet materials. J. C. Pbabody. U. S. 1,376, 
353, Apr. 26. Fibers, e. g., hemp, jute or wood fibers are suspended in HjO and there is 
added a quantity of alk. cellulose thiocarbonate or similar material to produce a mixt. of 
proper conen. This is then formed on a machine in which the fiber stock is further 
dild. but without substantially altering the conen. of the added material. 

Sulfate pulp. E. Olsson. U. S. 1,375,759, Apr. 26. A cooking liqucn* containing 
NaOH and Na sulfide is used in the manuf. of sulfate pulp to obtain a high yield of pulp. 

Treating waste liquor from soda pulp manufacture. A. H . Whitb. U. S. 1 ,374,889, 
Apr. 12. Waste liquor from soda pulp manuf. is treated with sufficient CaO to heat 
autogenously the mixt. formed to at least 200“ and to prevent the temp, from rising 
above 425® owing to the endothermic reactions which are caused with the Ca(OH)s at 
this temp. Three lbs. of lime may be added for each lb. of HjO in the liquor or 1 . 5 
lbs. CaO to each lb. of 40 ® Be. liquor. Before the mixt. heats up sufficiently to distil 
off valuable products it is placed in a rotary retort, still hot from a preceding charge 
and the retort may be externally heated to facilitate the commencement of the destruc- 
tive distn. When the latter is initiated, it continues exothermically with production 
of HiO, MeOH, acetone and other products. During the later stage of the distn., 
as the temp, rises to about 425®, light oils are produced, which float upon the ale. soln. 
Tarry products are almost entirely absent from the distillates. The solid residue is of a 
light brown color unless subjected to undue exposure to the max. distn. temps., when it 
darkens and evolves tarry products. The light brown residue catches fire easily in the air 
and bums to a white ash, under favorable operation, w ith regeneration of most of the CaO. 
or under less favorable conditions to a dark ash, which yields NaOH on leaching. The cal- 
cined ash contains some NaiCOj and may be mixed with additional liquor of a succeeding 
batch in order to increase its final yield of NajCOj recoverable by leaching the ash. 

Separating fiber from waste liquors of paper mills. N. Pbdbrsen. U. S. 1,376,459, 
May 3. Fibers are recovered from waste paper mill liquor by stirring the liquor while 
introducing into it a gas, e. g., air or waste gases, under pressure, and then discharging 
the liquor and permitting liberation of the gas, which causes flotation of the fiber particles 

Paper coated with leaf metal. F. Tschejke. U. S. 1,376,737, May 3. A layer 
of paper is united to a layer of leaf A I or other leaf metal by an adhesive such as a resin 
which possesses its max. adhesiveness at a raised temp, and another stronger adhesive 
in contact with the metal leaf. 


24-EXPLOSIVES AND EXPLOSIONS 


ClIARtBS B. MUNROB 

Identification of explosives by determining their criUcal temperature of solution. 
L. CwsHBR. Bull. soc. chim. Belg. 29, 28-33(1920).— Detn. of the crit. temp, of soln. 
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provides a simple, rapid, and accurate method of identifying explosives. 2 g. of the 
substance is heated with 0.9-1 .8 cc. of 95% ale. till dissolved, and the temp, at which 
seph. occurs on cooling is noted. The crit. temp, of soln. of a-mononitronaphthalene 
is 44^ and of trinitrotoluene, 96. 5^ J. S. C. I. 

CrUind temperature of solution of tetranitromethylaniline fteti^]. L. Crisbibr 
and j. TimiBRIIANS, BuU. soc. chim. Belg. 29, 34r-5(1920). — In a German explosive 
the iNCsence oil tetranitromethylaniline was confirmed by a detn. of its crit. temp, 
of soln., which is 105^. J. S. C. I. 


Acetone fermentation process (Fowler, el cl) 16, 


Explosive. F. Olsen. V. S. 1,376,029, Apr. 26. An explosive adapted for use 
in IMa -^rt'in g in mines, etc., is formed of NH4CIO4, TNT and nitrocellulose, with or without 
wood meal, paraffin, vegetable ivory, nitrates, MnOj, ferro-Si or NaCI. 

Explosives containing nitrourea or its compounds. B. F. Halvorsen. U. S. 
1,375,688, Apr. 19. Nitro derivs. of urea such as NH 2 C 0 NHN 02 constitute strong and 
brisant explosives highly resistant to blows and shocks as do also compds. in which one 
of the H atoms of the nitrourea is replaced by a metal or org, base. The nitrourea 
may be prepd. by treating urea nitrate with coned. HjSOi at a low temp. The urea 
nitrate used may be formed by treating CaCNj with H 2 O, pptg. Ca from the soln, 
with CX)* and reacting on the filtered soln. with HNO 3 . 

Siq>lo$ive. F. Olsen. U. S. 1,376,030, .^pr. 26. An explosive containing nitro- 
starch, e. g., '‘Trojan” grenade or mortar shell pow der, is mixed with a propellent powder 
such as ordinary smokeless powder in order to form an explosive suitable for ordinary 
blasting. 

Nitrostarch. G. R. Anxhors. U. S. 1,376,598, May 3. Starch or a puffed 
cereal to be nitrated is placed in a nitrating vessel and the nitrating acids are then 
introduced from the bottom of the vessel in order to displace air from the material. 
Cf. C. A. 14, 1(M5. 

Liouid-air explosive, G. Weber. U. S. 1,375,243, Apr. 19. An absorbent 
mixt. for prepg. liquid-air explosives is formed of a combustible org. absorbent material 
such as sawdust, cotton or coal mixed wdth blast-furnace dust. The blast-furnace dust 
serves as an absorbent. A1 or Mg may be added. 

Preventing explosions in grain elevators. R. T. F. Dodds. U. S. 1,3/6,082, 
Apr. 26. For prevention of explosions in grain elevators, additional H 2 O vapor is 
suppHed to the interior of the elevators during their filling, at progressively higher levels 
as the bins become filled. 

Masses for use in flame-throwing devices. R. Fiedler. Ger. 310,U8, Feb. 21, 
1918. Guncotton is dissolved in thioether; this soln. is gelatinized with CSj and a 
suitable hydrocarbon. P, S and the like, alone or in combination wdth an 0 carrier, 
may be incorporated by mechanical mixt. 


25-tlYES AND TEXTILE CHEMISTRY 


L. A. OLNBV 

the pyraxotooe dyestuffs. J. A. Wilson. Textile Colorist 43, 242-3 
brief disetfison of thdr manuf. and use. 

Lists of dyes which ere controUed by patents owned by the Chemical ToundatiWj 
Inc. Anon, Cohrist 43, 263-4{ 192 1 ) 


-The dyes are listed by name. Schultx 


and tnmlbers, and expiration date are given. 


Chas. E. Mitiw 
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Some improvements in alizarin red printing pastes. RafpaSU.B SANSOim. 

Cedom^ 43, 253-4(1921).— Two formulas for alizarin and one for chrome red pastes are 
siven: Chasw E- Mnu4N 

Contnd o! chemic. Edwin W. Adams. TmUU Cohrist 43, 25&-Q2(1921).^8ome 
variatiotis in available Cl of chemic liquors from that shown by sp. gr., as actually found 
in mill practice, and a volumetric method of detn. suitable for use in the ndll, are given. 

Chas. E. Moixm 

Classification and identification of coal tar dyes. Ctrc. of die chief and chemista 
of the Service des Finances. Ann. fals. 13, 193-456(1:920); Analyst 40, 63.— Methods 
axe described for sepg. the dyes into groups with a view to their subsequent klentificadon, 
and suitable tests are described. An alphabetical list of the dyes Is also given. The 
paper is unsuitable for abstraction, and the original should be consulted. H. G. 

Ingrain dyes on fibers [wool] by means of nitroso derivativoa. Wabx^ amo GmN> 
DON. Her. gen. mat. col. 24, 179-82(1920). — ^Wool is dyed full bright shades, ranging 
from brown through reddish black to black, by immersion for 1 hr. in a boQing dji^bath 
which is acidified preferably with AcOH and contains a nitrosophen<d- or nitrosooaph* 
thol'SUlfooic acid (2 mols.) and a diamine (1 mol.). Dyeings so obtained are not fast 
to rubbing and soaping, but are rendered faster, without much change in shade, by 
after treatment with bichromate and H^SOi- Suitable diamines are diaminodiphenyU 
methane, benzidine, ^phenylenediamine, aminodiphenylamine, and naphthylenedi' 
amines. J. S. C I. 

On the dydng of all-wool shoe and gaiter felts. J. A. W 11 .SON. Texiik Cohrist 
43, 187-8(1921 ) . — A list of suitable dyes is given. CitAS. B. Mulun 

The nitrate discharge method on indigo. J. A. Woson. Textile Cohrist 43, 
177-8(1921). — A formula is given. Cf. C. A. 4, 2735. Chas. E. Muixin 

(Eove dyeing. B. Walther. Dent. Fdrber-Ztg. 57, 629-30(1921).— For black, 
40 to 60 g. of fat-sol. nigrosine is dissolved in one liter of C|H«. Ak. may be used in place 
of C«H« if an alc.-sol. nigrosine is used. For colored shades, Ccvesfarben are employed 
such as **BriUiant-scharlach fettloslicb, Chrysoidinbase, Cevesgelb 3, Biunarckbraun k. 
fettloslich, Cevesviolett 1 Base.” With these dyes from 20 to 60 g.,aocor<fiag to the 
depth of shade desired, are dissolved in one titer of C«Ht or ale. Gloves dyed by this 
method have a dull appearance which is brightened by rubbing irith a little vaseline 
or white wax. A luster pomade is prepd. by melting wax, and after it is removed from 
the fiame adding an equal wt. of C«H«. A vezy thin coating of this pomade is quickly 
applied by means of a cloth. Gloves dyed in a bath consUting of 60 g. nigrosine base. 
100 solid paraffin, and 800 CfH« show a luster by rubbing with a soft doth. In the prepn. 
of this dye the paraffin is first melted, the nigrosme added and the mixt. heated until 
uniform; then It is removed from the fiame and CtH« is added wilh vigorous stirring 
Smuld any of the paraffin sep. the dish containing the dye is placed in hot water. Tolu- 
ene, xylene, petrdeum benzine. CHCli, and CCI 4 may be used tn i^oe of C 1 B 4 . Especial 
care should be taken that the goods are perfectly dry before dyefaig . L. W. Riggs 

Process for printing colored discharges by means of solfor dyettaifo. B. Justin 
M usxxsa. Rev. gen. mat. col. 24, $5-6(1920).— A suitable printing paste is piepd. by 
mtttng 20 cc. of NaOH of 38” B. (sp. gr. 1 .36) with the dyestuff, adding 360 oc. of 
water and 100 g. of dextrin, and heating the mixt for 20-30 mins, on a water bath until 
the reduction of the dyestuff is complete. For difficultly reducUde dyes, thesddition 
of 20 g. of sugar, glucose, or molasses, etc., is necessary. For pdnttilg on wUte grounds, 
^ nuxt. is diluted to 1 1. with neutral starch thickening oontg. 15 f. of Hydraldite 
C extra. A greater amt. of Hydraldite must be used for the disAafging of grounds 
dyed with azo dyestuffs. Good results axe only bbtahud If the printing paste is not 
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strongly alk. and if the reducing agent used U not easily oxiduable. The printed fabric 
is steamed for 3-4 mins, at 102®, washed, and soaped. J. S. C. I. 

ProceM for n^dly developing die full bright tcme of fabrics dyed wtdi sutfor dyes. 
B. JusnN*MoSuuBK. Soc, ind. Mulhouse, sealed note No. 1804. Rev. gSn. mat. cct. 25, 
6{1921).— 'The process is applied, after dyring and washing, to the goods in appropriate 
app. as follows: a bath is made to contain 2 to 3% of the wt. of the textile as NaHSOi 
(38 B4.) and 1 to 1.5% as NaOH (38 B6.). The reaction is slightly alk. to litmus, 
if not is made so by cautious addition of NaOH. The goods, according to material, 
are treated 10 to 20 min. in the cold bath, squeezed and dried without rinsing. Th^ 
bath, besides brightening and unifying the tint, eliminates traces of milk of S which may 
be left in the fiber by the dyeing process. This treatment completely develops colors 
which are only developed on the fiber, such as immediate blues C and C R. This note 
is to safeguard priority in the employment of alkali sulfites for the immediate brightening 
of S colors and is distinct from the complete development of certain S blues. 

h . W. Riggs 

Cotton dyeing. Albert Winter. Deul, Farber-Ztg. 57, 491-2, 512(1921).— A 
detailed description is given of the dyeing of various forms of cotton with substantive 
or benridine, iMisic and sulfur dyes, to produce light, medium or dark shades. 

L. W. Riggs 

Applicatloa of aniline black to cotton. Anon. Am. Dyestuff Rep. 8, No. 23, 
Sec. 2, 16-17(1021). — Warm method. — For 90 kg. of cotton the dyebath contains the 
following: water 1300 kg., HCl (34® Tw.) 40, aniline oil 10, KjCrjOy 9 to 14. In place 
of 40 kg. HCI, 24 of the HCl and 6 of HtSO* (168® Tw.) may be used. The intensity 
of the color is always regulated by the amt, of aniline employed. The aniime and HCl 
arc dild. slightly with water and mixed in a glazed earthenware vessel, then added to the 
1300 kg. of water in the bath. The chromate is dissolved separately and added. The 
cotton is worked I hr. in the cold or until it has acquired a considerable intensity of color, 
when the temp, is gradually raised to 50 to 60 “ and continued 1-1.5 hrs. Another method 
is to dye the cotton cold for 1 hr. with the bath at one-half strength, then add the re- 
maining half of the chemicals and continue dyeing in the cold 1 hr., after which the 
temp, is gradually raised to 50 to 60“ and the dyeing continued 1 hr. The temp, must 
be raised very gradually or much of the color will be pptd. in the bath and not on the 
fiber. After dyeing the cotton must be well washed with water, boiled in a soln. con- 
taining 5 to 10 g. of soap per liter, with or without the addition of a little NajCOs, and 
finally dried. Cold method.— 90 kg. of cotton use HCl 16 to 20 kg., HtSO< 20, aniime 
oil 8 to 10, K,Cr 207 14 to 20, and FeSO* 10. The amt. of water should be much smaller 
t-han in the warm method, otherwise the dyeing would be incomplete or would take too 
hmg. FeSOi is added to render the black less liable to turn green. In the cold process 
it is reocnameoded to dye 1 hr. at one-half concu., remove the goods, add the r em ai n i n g 
phemiroU and dyc 90 Diin, longcT. To make the black perfectly ungreenable the dyed 
cotton after washing is given a supplementary oxidation. The o xi di zi ng stock liquor 
contain* FeSOi 20 kg.» K|CrA 5, HjSOi (168 Tw.) 15 to 18, K,0 80. Add 1 kg. of this 
mixt to 100 kg. water, work the goods 45 min, at 64®, wash, boil with soap and dry. 
Other methods are described. Rtoc® 

Iffetfaod for wfdj rbHn g and dy oing sUk. A. TiSEA. Texttlber. Wiss. Ind. u, Sandel 
Zt 1*28-9 (1921).— Silk is piepd. by steeping it in water at 40® for 1 hr., boiling in a 
soap soln*, washing, and souring with HQ. The silk is weighted 80-100% by 
isuDsrsiQgit 4 times alternately in SnCU soln. of 80® B. (sp. gr. 2.43) and Na»in*04 
soln* of 7® B. (^. gr. 1.052) and washing after each immeraon. The weigh^ silk is 
titatedw^ a warm soap soln. for 1 hr., and without washing b dyed black in a bath 
contg. i00^(<» wdght of silk) of soap and 100% of ‘logwood crystals.’' The temp, of 
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the bath is reused from 62 to 75® during */* 5% of aniline is added* the temp, is 

increase^ to 92® during */a hr,, and so maintained for 1 hr. The dyed silk is well 
washed, treated for Vi hr. in a warm boiled-off soap bath to which AcOH and 0.3% of 
Water Blue have been added, and finally brightened with oil and citric acid. 

J, S. C. 1. 

Use of caustic potash in mercerization. Rist^npart. Textilbsr , Wirr. Ini, u, 
Handel 2, 130-1(1921). — Cotton was immersed without tension for 5 mins, in a caustic 
alkali soln., mangled, washed 3 times in water, immersed in water overnight, soured 
with AcOH. and dried at the ordinary temp. Comparative tests with solns. of NaOH 
and KOH showed that the Na and K alkali-cellulose 'compds. have similar properties. 
In very coned, solns., NaOH (owing to its greater viscosity) has less mercerizing effect 
than KOH. but under the usual conditions I g.-mol. of NaOH is equal to iVs g.-mols. 
of KOH. J. S. C. I. 

Removing certain stains. T. C. N. Brobksmit. Amsterdam. PAarm. Weehbhd 

703-4(1921). — Expts. with various reagents for removing stains from cotton and 
wool gave results as shown; 


stain, 
iron rust 

iron-gallatc ink 


aniline ink ] 

alk. pyrogallol ' 
resorcinol-iron soln. ( 
pyrogallol-iron soln. ! 

AgNO, I 
protargol f 
picric acid 

tar I 

Peru balsam 1 


Reagent. Result, 

[oxalate soln. 4- 

I pyrophosphate and boric acid — 

f oxalate soln. + 

j pyrophosphate and boric acid (if stain is fresh) + 

\ pyrophosphate — 

NaOCl and boric acid + 

KMnOi (after treatment with HjOj and HjSO})-f 
H.O 2 4- 

HiSO: 4“ 

j tincture of I (after treatment with NajS:Oj) 4- 

|kCN 4- 

magnesia alba and medicated soap 4" 

alcoholic soap and 50% alcohol. 4* 


In cases where a yellow stain is left by the reagent it may usually be removed with 
oxalate or HtOj. JunwN F. Smith 

Rapid method for cutting microscope sections of cotton yams and fabrics. R S 
Willows and -A. C. Alexander J. Textile Insi. 12, 99-100(1921). — St>lns. of cellulose 
nitrate and acetate are suitable for mounting sections of loose fibers, yams, and fabrics 
Two solns. of the acetate are used; (a) a viscous sirup in acetone, and (6) 5-6 g. dissolved 
in 100 cc of acetone. The fibers under exainn. arc immersed for 1 hr. in (6). A clean 
microscopic slide is painted with a layer of (ft), nearly dried, two or more layers of (a) 
are added and on these the sample fil)tr is placed. More layers of ,(a) are then added, 
the slide is dried over CaCU so as to obtain a clear film, then hung in acetone vapor 
unril the film becomes soft, and this is removed and embedded in paraffin wax of in p 
40-5®. In order to observe “Ball's growth rings," the section of a coarse cotton yarn 
\$ nms^ed with xylol and abs. ale., and stuck to the .slide with a smear of albumin (white 
of eg* 25 cc., glycerol 25 cc.. and Na salicylate 1 g.) without heat. The slide is held 
in ^c^onc vapor till the dope softens and is then immersed in acetone for 2 hrs, to remove 
th^ dope, whereby each fiber stands freely on end on the slide, NaOH of 45® Tw. 

1.225} is. allowed to pass under the cover slip and the growth rings may then 
obaerv^. , J- S. C. I 
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Action of water on wool. A. Rbychi.er. BvU, soc, chim. Belg, 29, 291-300(1920): 
— On heating wool to temps, up to 150® with water oralk. or acid solns., under jiormal 
or increa^d pressure, acid or basic substances pass into soln. which are pptd. by fuchsin 
and fonn lakes with eosin or ponceau. The undissolved wool has lost the property 
of double refraction between crossed nicols, and can be powdered when dry. If wool 
is heated to 110-120® with water, its elasticity is diminished, but it is still very tenacious, 
and its plastic properties at these temps, arc utilized in finishing processes. The relative 
insensitiveness to acids of methyl orange dyed on wool or silk, whicli is even more marked 
at high temps., is due to the combination of the indicator with a system which, although 
not markedly basic, is capable of combining with acid mols. J. S. C. 1, 

The fan palm of southern Annam and its fiber. Aug. CHEVAi.mR akd P. Bussy. 
Bull agr. inst. sci. Saigon 1, 377-80(1919); Bull Agr. Intelligence 11, 325-6— This 
palm, Corypka laevis, used by the natives for thatching, sail making, etc., gives promise 
of providing a valuable fiber. T, G, Phillips 

The cultivation of fiber plants in Indo-China: Agave Can tala. I. Aug. Chevalier. 
Bull agr. inst. set. Saigon 1, 266-70(1919). — C. discusses the possibility of growing fiber 
in Indo-China and the identity of Agave canlala. H. G. Vernet. Ibid 1, 270-6 
(1919) ; Bull. Agr. Intelligence 11, 192-6. — The habits of growth of A. canlala, the compn. 
of its leaves, and the possibility of its cultivation are treated. Trials are being started 
in vA.rious provinces. T. G. Phillips 


Present position and future prospects of the natural indigo industry (Davis) 15. 
A study of the indigo soils of Bihar (Davis) 15. 


BEaumontT, Roberts: Woolen and Worsted. 4th Ed. revdzed and enlarged. 
New York: D. Van Nostrand Co. 716 pp. $10. For review see Am. Dyestuff Rep. 
9, 29(1921). 


Azo dyes dyeing with chromium mordants. C. Jagerspachek. II S. 1,375,701, 
Apr. 26. By combining aromatic o-hydroxydiazo compds. with 1, S-dihydroxysulfo- 
naphthaleue carboxylic acids, dyes are obtained suitable for printing cotton with Cr 
mordants. They constitute dark powders which dissolve in HjO with red-violet to 
blue colorations and in coned. H;S 04 with violet to green-blue colorations, dye wool 
in an acid bath violet tints becoming, on subsequent chroming, fast blue to black, 
and produce fast blue to black prints wlien printed on cotton with Cr mordants. 2- 
Diazo-6-nitro-4'mcthyl-I -hydroxybenzenc and 1 , 8-dihydroxy-3-sulfo-6-naphthalene- 
carboxylic acid or similar compds. may be used as starting materials. Cf. C. A . 14, 354. 

Dyeing with basic colors. A. LendeE. U. S. 1,375,919, Apr. 26. Basic colors 
such as methyl violet or malachite green are fixed upon cotton, wool, jute, silk or other 
fibers, so as to be fast to sunlight, by an "after-treatment ' of the dyed material with 
Na phosrdiotungstate or Na phosphomolybdate or similar compds. 

Two-tone dyeing of piece goods. H, Noll. U. S. 1 ,370,569, May 3. A two-tone 
dyeing on satin goods is effected by first dyeing a part of the raw silk with a fast color- 
resisting dye, weaving this dyed .silk with raw uudyed silk so that the colored silk will 
appem- on one surface of the goods and the raw silk on the opposite surface, and then 
dyeing’ the uncolored surface. 

Warp-dyeing apparatus. W. F. Haskeel. V. S. 1,375,389, Apr. 19. 

Apparatus for dyeing tops, yam and similar materials. A. Ashworth. U. S. 
1,374,628, Apr, 12. Collapsible tubular yarn spools are mounted on a perforated pipe 
through which dye soln. is circulated. 

Tarn reel or spool for use in dyeing. A. Ashworth. U. S 1,374.543, Apr. 12. 
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' Retting fibrons straw. }. M. Masson. U. S. 1,374»941, Apr. 19. Fibrous straw 
such as .fax Is retted by immersing and boiling it in a soln. containiag NaiFO« and 
fonated castcn: oU or a similar sulfonated oil and is subsequently washed. 

Viscose silk. F. Bxonnsrt. U. S. 1,374,713, Apr. 12. Viscose iSk threads up to 
1 denier in fineness are produced by spinmng raw viscose with phenol-aldehyde con- 
densation inroducts in a bisulfite bath, the concn. ol the bath being inversely proportional 
to the thread fineness to be produced. 

Viscose silk. E. Bronkkrt. U. S. 1,376,672, May 3. A soln. conttining H 4 SO 4 
and lactic acid is employed as a spuming bath in the manuf. of viscose silk, the quantity 
of lactic acid in the soln. being proportioned mversely to the age of the viscose to be 
treated and the HsSO^ being directly proportioned to the fineness of the thread to be 
produced. The bath may contfun H1SO4 136, lactic acid 10 and HjO 855 parts for 7 
denier threads. 

Forming threads or other articles from tiscosoy etc. B. Borzykortski. U. S. 
1,375,823, Apr. 26. A viscose or cellulose soln. is formed into threads, films or the like 
and set in a non-acid salt soln., e. g., a soln. formed of NaOH or (NH 4 )]S 04 , and is then 
immediately converted into a final cellulose product by the action of H:S 04 . 

Forming threads from cellulose solutions. B. Borzykowski. U. S. 1,375,824. 
Apr. 26. Threads of cellulose solns. are spun into an alk. bath such as a soln. formed 
from caiistk alkali and the thread is withdrawn from the bath and wound under tendon 
and simultaneously converted into cellulose hydrate by the action of H1SO4. 

Recovering salts from precipitation baths employed in artificial sUk manufacture. 
E. Bronnkrt. U. S. 1,376,671, May 3. Salts formed in HtS 04 pptn. baths oontaining 
dissolved sulfates used in the manuf, of artificial silk from viscose solns. are converted 
into metal hydrogen sulfates by lixiviating the threads with HjSOi in order to facilitate 
the soln. of the salts. A 10-12% H^SOt soln. is preferred. 

Waterproofing threads and fabrics. L. G. R. Auzbnat. U, S. 1,377,110, May 3 
Threads and fabrics such as artificial silk the strength of which decreases when moistened 
are waterproofed and strengthened by treatment with a plurality of gases such as turpen- 
tine and HO Ac vapor and ozonized air which react together to produce a substance 
impermeable to HjO. 

26--PAINTS, VARNISHES AND RESINS 


A. B. SkABlN 

Brightness deaease of radioactive paints. G. Bsrhdt. Z. tech. Physik 1, 
102-'7(1920); Science Ah^lfocU 24A) 196. — B.. acquainted only with the measureinents 
of Marsden and Rutherford, made expts., interrupted after 9 months. The first 7 
samples (a) contained from 0.2 to 0.02 mg. of Ra per g. ^ a certain Zn sulfide. 3 
other samples (6) contained 0 . 1 mg. Ra, 0.5 mg. mesothoriiim + 0.5 mg. radiothoriuni, 
and 0.066 mg. radiothorium, resp., per g. of another Zn sulfide. Rutherfmd's formula 
is confirmed; the const. A is, however, found not to be proportional to the Ra percentage, 
but to increase at a slower than linear mte. Assuming the relation to hold generally, 
the brightness would, in a period of 5 years, in the (a) samples, decrease very little in the 
weakest Ra prepns., but sink to 20% and lem in the prepns. oontg. 0.025 mg. Ra and 
more. In the {b) prepns. decrease to less than 20% was ntore rai^. It was noticed 
that a luminous paint prepd. with dry ZnS darkened much more sloidy than when prepd. 
with aq. soln. of the salts. H. G. 

Lithopooet history snd msnuUcture. Jobm S. Wxuiams, Jr. Rubber Age 
9t 167-0(1021) .~A popular description of the process of inanuf. of tithopone. J. B.T. 

The sMssrement of the consiitency d Tgntiih. K. A. OARPtfSn and P- ^ 
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Paint Mfw. Assoc, of U. S., Circ. 127, 61 pp. (June, 1921).— The authors 
define viscosity’, plasticity, rigidity, and viscous and plitic flow. Of the viscometers 
in general use the air'tmbble type gives relative values for the consistency of vsmialies, 
vriiich are sufficiently accurate for control work. The falling-wt type b not generally 
used for vaafahes. The gravity-efflux type such as the Engler, Saybolt, and Redwood 
insbimients, are unsuitable for varnishes because of exptl. difficulties whidi makes an 
accurate detn. impossible; and since the pressure cannot be varied the consistency of 
plastic varnishes cannot be measured. Abs. viscosities obtained with the Bin^iaffl 
variable pressure plastometer (C. A. 14, 1047) fitted with a modified receiver, on 37 
different vambhes of various types ranged from 0.6 to 5,5 poises at 25*; these are 
tabulated against results obtained with the MacMichael and Doolittle torsion viscom' 
eterS. Detaib of the operation of the instruments, calcn. of the capillary const, of 
the plastometer, discussion of accuracy, etc., are given. The MacMichael operated at 
accurately contrdQ^ low speeds and temp., might be used for research and routine 
work but it b not as accurate as the plastometer and exhibits a tendency to indicate 
viscosities lower than the true values. The Doolittle appears best adapted for routine 
testing although its readings cannot be calcd. to abs. viscosities. The Stormer and the 
Hadfield-Bawtree (C. A. IS, 180) viscometers are described. Most of the vamishes 
received directly from the mfrs. were only very slightly if at all plastic, but several 
bought on the open market showed comparatively high yield values. The occurrence 
of plasticity in vamishes cannot well be explained on the hypothesis of solid friction, 
beca^ ultra-microscopic examn. shows very few solid particles; but it may be due to 
cmulsoid aggregates forming a continuous structure through the varnish. While 
plasticity is desirable in paint, it b not necessary in a varnish; the slight apparent yield- 
values obtained on some vamishes may, however, be due to surface tension, kinetic 
energy losses, etc. on the instrumental results. The mechanical agitation of the torrion 
instruments might be suffident to break down the stmeture or colloidal body of vamishes 
and be the cause of discordance observed on repeat detns. Panel exposure tests made 
on all the vamishes show that viscosity does not influence durability, although one 
might expect a varnish of high viscosity which produces a thick film, to show a strong 
tendency to crack or check with atm. changes. If high viscosity does not result in 
greater dtiral^ity or higher decorative value, it appears advantageous to produce a 
vambh as low in viscosity as b compatible with good working properties and adequate 
protectfon. A tabulation of the no. of colloidal particles in the various vambhes, 
counted under the ultramicroscope shows a wide variation, and great differences in 
particle Hie viscosity of vamishes is sufficient almost completely to prevent 
Brownbn movement. The samples of high viscosity either showed a very large no. of 
small partides orn smaller no. of very large particles. Some vamishes tend to become 
plastic with rime; this b no doubt the result of colloidal change, and b probably a con- 
ditioii to be avoided. Wbrtz 

A ytandardiwMl ippinttus foT air-bubble consistency* H. A. Oardnsr akp P. C. 
Hou>T. Paint Mfrs. Assoc, of U. S., Circ. 128» 7 pp. (June, 1921).— For routine detn. of 
conristency of vami^es by the air-bubble method, the authors have produced a set 
of 20 tubes GOQtg. mineral ofls covering a range of viscosities from 0.5 to 5.5 pmses at 
25*, Any two adjacent tubes represent a difference of about 0 . 5 bubble or 0 . 25 poises. 
The ^ass tubes are carefully selected to be 13.35 mm. ( ±0.05 mm.) outside diam. with 
walls of and HQ nuu. long. PuTc miucnd oils were found to be the 

moat pernttnent available standard liquid and with an accurate abs. viscosity njeasuie- 
meat OD a few of these, the series of tubes can be made by blending the oils and cakg* 
the Intenneiflate visoodties. For most work a series of ten tubes with one bubble 
difference between adjacent tubes, win be sufficiently accurate. F. A. Wsatz 
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Colloid mills and ultra jBlters; their operation and application. Isuak Giksbbrg. 
Oil, Point and Drug Rep. 100, No. 1, 24, 84(1921). — G. gives a general description with 
drawings, of the colloid mill as patented by Flauson and Blodc (C. A. 9, 2574, 3585; 
14, 3129) with sketches of plant installation for extg. oil from shale. (See also C, A, 

. IS, 2137.) F. A, Vfmrz 

Extraction of turpentine, resin and gum from the gum^oleoresin of BoswdUa 
serrata without the use of solvents. G. J. Fowlur and M. A. Maiw^ndkar. J. Ind. 
Inst. Sci. 4, 27-43(1921). — The turpentine is first removed from the oleoresin by (fistn. 
with wet steam. The yield amounted to 8-9%, and the oil, which was pale yellow, had 
the following consts; sp. gr. 0.8435 at 30®, [al^ = +4® 54', fraction distg. below 160® 
81%, 160-80® 14.4%. The gum-resin remaining after the removal of the turpentine is 
heated with about 3 times its wt. of water in an autoclave at 30 lb. pressure, whereby the 
hydrated resin rises to the surface and solidifies on cooling, while the gum forms a 
fiocculent ppt. or mucilage on the bottom of the vessel. The resin after dehydration 
by heating to about 130® forms a brown transparent mass, amounting to 54% of the 
original gum-resin and not differing appreciably in appearance from that extd. by a 
solvent. It has the following consts: acid value 51 .6, sapou. value 61 .3, 1 value 1(K. 1. 
The gum on drying forms a dark gray mass, amounting to 23% of the original gum 
resin. It forms a' mucilage with water of but feeble adhesive power. J. S. C. I. 

Pressure oxidation of phenols. F. Fischer and H. Schrader. Ges. Abhandl. 
Kennt. Kohk 4,293-309(1919); cf. C. A. 15, 1613. — The oxidation of phenols by air 
under 45 atm. pressure was examd. tu sec if resinous substances were obtainable, with 
the ultimate object of producing substances similar to bakelite from the phenols of 
low-temp, tar wthout the use of CHjO. The products obtained were partly insol. 
condensation products and partly degradation products. Under suitable conditions 
fairly clear rcjriwMx mhsiances were obtained, the color being dependent on the reaction 
and concu. of tlie original mixt. Phenol at 100® in presence of a 2 . 5 .V soda soln. yielded 
a considerable quantity of brown resinous product, but less at 1 l) 0-3(X)°. The 3 isomeric 
c resol s were oxidized in presence of soda solii. and r>-cresol in presence of an excess of 
NaOH. Coloring matters and degradation products were obtained, but little resinous 
matter. The coloring matters were apparently fuchsin derivs. resulting from conden- 
sation of cresoi and aldehydes. In presence of N HsSO< above 150® o-cresol was ex- 
tensively oxidized, yielding solid products. At loO® the products were a hard, lustrous, 
orange-colored resin, sol. in benzene and ale., and also a brown substance insol. in 
benzene, and small quantities of coloring matter. J. S. C. I. 

The encouragement of German rosin production. Wiumui Polebcann. Cktm. 
Ztg. 45, 458-9(1921).— P. takes exception to the present method for protecting the 
German rosin industry, which consists of turning over to the "Rosin Society” 3^^, of 
all rosin imported ; and suggests efficient production as a more satisfactory method. The 
working of the rosin plantations w ith complete utilization of by-products accxH'ding to the 
most economical American procedure is dcscTil)ed, K. A. Wertz 


Otid^tion of low-temperaturc coal tar and its Fractions under pre.ssure (Fischer. 
IVHRBARDT) 21. Distilling tar oils, resins, etc. (Brit. pat. 156,255) 21. 

Sansone, A.: Chimie de U teioture. Paris: /.Hermann. 410 pp. For review 
set ^ime & industrie 5, 747(1921). 

vehWt. W. N. Beakeman, Jr. U. S. 1,375,352. Apr. 19. A vehicle for 
mwtif. of paints is formed of tung oil, hydrogenated linseed <^, iins^ ml and maniie 
animal o9; 
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Paint W. N. Blaksman, Jr. U. S. 1,375,353, Apr. 19. A paint adapted for 
general use is formed of a soft and flowing hydrogenated linseed oil or similar hydrogenated 
oil, an anhydrous pigment such as ZnO, BaSO<, PbS 04 and other oils and driers. 

Paint vehicle. W. N. Blak^man, Jr. U. S. 1,375,354, Apr. 19. A paint vehicle 
adapted for use with anhydrous pigments such as ''zinc-lead" pigments is formed of tung 
oil, cottonseed oil, menhaden oil and a hydrogenated cottonseed or menhaden oil with a 
liquid drier. U. S. 1,375,355 relates to a paint prepd. with such a vehicle together with 
a suitable pigment. 

Zinc sulfide. P. Comment. U. S, 1,374,435, Apr. 12. Anhydrous sulfide of 
Zn which is stable against atm. influences and suitable for use in paints is formed by 
p^lptning a mixt. comprizing a polysulfidc of Zn other than the persulfide together with 
ZnSO« and NajSOi. 

Automobile polish. P. A. Rally. TJ. S. 1,376,228, Apr. 26. A polishing compn. 
adapted for use on automobiles and similar surfaces is formed of gum mastic 6 oz., 
CiflHj 6 oz., ale. 1 gal. and a coloring material, e. g., lampblack 4 oz. 

I^enol condensation products. B. B, Goldsmith. U. S. 1,375,959, Apr. 26. 
In effecting condensation reaction between phenolic substances and (CHs} 5 N 4 or other 
substances containing a reactive CHj group, the materials are heated in xylene, at temps, 
up to 165®, to obtain a product which is readily raoldable. If a large amt. of xylene 
is used, the product seps. out as a pulverulent ppt. after the heating has progressed for 
some timec If an excess of phenol also is used, the temp, may be carried as high as 180® 
before the resinous product ppts. out. 
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Investigation of chrysalis oil. Sojiro Kawase, KeijiSud.\and Akira Fukuzawa. 
J. Chem. Soc. Japan 24 , 181-235(1921).— Chrysalis oils from 5 different species were 
analyzed. The av. findings are dis 0.925^3, 1.464, Engler viscosity (20 “) 8.14, 

Redwood viscosity (30®) 2 min. 1 5 seconds, flash point 201 ®, m. 1 1 . 8^16 solidifies 6.1®, 
heat of combustion 9508.76 g. cals., acid no. 7 , 97-7 1 . 76, sapon. no. 194 . 02, Wijs 132 . 90, 
Hehner no. 94.32, unsapon. matter 2.487^, hydroxy fatty acid 0.33-1.18%, acetyl 
acid no. 140 . 27, acetyl no. 3 . 46, glycerol 7 . 46-9 . 68%, R.-M. no, 0 . 585. The mixed 
oil gives about 25% solid acid and 75% of the liquid acid, the former being palmitic (m. 
64-4®), and isopaJmitic acid (m. 57-9 ®). The liquid acid consists of 80% oleic acid, 20% 
linolenic acid (contg, isolinolenic acid), and a trace of linolic acid. The free acid pres- 
ent in the oil is the same as that contained in the neutral oil On bromination of the li- 
quid add hexabromo and dibromostearic acids arc obtained. When linolenic and iso- 
linolenic acids were brominated granular hexabromostearic acid (m. 177-80 ), insoi. in 
ether and petroleum ether, and oily hcptabromostearic sol. in ether, but insol. in 
petroleum ether, are formed. 

Cl^vage-degrec of fats. D. Holde. Chem. Utnschau 28, 113-4{1921). Re- 
ferring to the 2 errors pointed out by Fahrion (C. A. IS, 1632) in Davidsohn’s formula 
* « XAcid no. X 100) sapon. no., H, suggests instead the use of the formula x - {100 
X Acid No.) Neutn, No., in which the Ncutn. No. represents the acid no. of the total 
fatty adds in the cleaved fat, thus requiring 2 detns. instead of one. H. also calls 
attention to the fact that fatty anhydrides— when titrated with 0. 1 N NaOH in the 
presence of much ale.— do form ethyl esters with half their mol. and a Na salt with the 
other half. These anhydrides may be sepd. by dit. NajCOs from the accompani^g 
free adds in ether or gasoline soln. While such anhydrides are probably absent, it is 
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possible di'fldds, wbich would behave in a like manner, may be preseht. and H. 
atggest^ that the free adds may be removed by NaaCOi frcnn their e^er Ck gaadine 
soln. and detd. gravimetrically and also a detn. of the unsapon. matter be made. 

P. KscmtR 

Catalytic reduction of fats by means of palladium. A. SnitA. Univ. of Frdbarg. 
Z. angew. Ckem. 33) Aufsatzteil, 72(1920) —This refers to F. F. Word's article (C. A. 14) 
853)> which is based on his 1913 Dissertation, and contains some oonective sentences: 
When C. F. Bdhringer and S6hne at Mannheim Waldhof carried the lab. ^pt, into an 
industrial scale they found that most fats could be converted into solid spiyceryl esters 
by this method in 2-3 hrs. in any desired quantity. Normann’s service to the industry 
of fat-hardening lies in the fact that he applied Sabatier's reductum method to liquid 
fats while exposing them to the action of H. P. 

Examination and utilization of bone-fats. J. Wou^R. Lab. of S. H. and V. Ges. 
Z. dent, (H-Fett-Ind. 41, 227-^(1921). — The presence of lime soaps in bone fats 
causes emulsions and v^or yield in the cleavage process. For analytical purposes 
all bone-Uts should first be boiled with HCl and washed. A special separatory funnel 
for healing with its outlet at right angle to its inlet is described and illustrated (for 
omrected ill. see p. 276). Analyses of 3 bone fats which could not be completely salted 
out in the soap kettle are tabulated. The cause was found to lie in the presence of lime 
soaps; after they were decomposed by HCl and purified by Ali(SO«)i the trouble was 
removed. P. Es^BR 

Hydrolysis of fats by reagents from cymene. Rax^ph H, McKeb and LbLano 
J. Lkwis. Chem, Met. Eng. 24, 969-75{1921).— Cymenesulfonic add is sol m hydro- 
carbons and oils as well as in HyO, it is an excellent emuldfying agent and it is easily 
and cheaply made; so that its applicability as a fat-hydrolyzing reagent has led the 
authors to demonstrate its use successfully. The compd. was made by adding 300 g. 
66® B4. HySOy gradually to a mixt. of 140 g. cymene and 280 g. of oldc add, keeping 
the temp, below 35®. After 24 hrs., stirring 600 cc. distd. H*Owere added, the whole 
was bdled for 20 min. and then purified by washing with addulated HyO and gasoline. 
The av. % of S found was 6.6. In comparing the rates of hydndysis of cottonseed oil 
by cymene-stearoMilfonic acid and other reagents it was noted that the oil could be 
hydrxdyzed with 1% of this reagent without the addition of acid and without resorting 
to HtSOy treatment of the oil No action takes plate with 0.25% of regent and 1% 
HySO,; but with 0.5% reagent and 1% add the hydrolysis was very rapid: 26% of 
the oil was hydrolyzed in 2 hrs.. 67% in 3 hrs. and 87% in 6 hrs. Coconut oil is more 
readily hydrolyzed than cottonseed oil ; 0 . 5% of reagent brtn^ about hydrolysis without 
a previous HySO, treatment. The darkening of the fatty adds when the new cymene 
reagent was used was only about half as great as when commodal reagents were used 
Coconut oil with a reading of 0. OS red on the Lovibond tintometer, had a reading of 
0.8 red when 95% hydrolyzed with the cymene reagent and 1 .6 and 2.4 red with Kon- 
takt and Twitchell reagent, resp. In comparing the merits of the new reagent with others 
it is necessary to consider cost of materials and other expenses arisiiv from their prepn. 
CyoMne can be purchased and refined at less cost than benzote and naidithalene. 
Cymenestearosulfonic add can be prepd. at a cost of about tOc., while the cost of prepg. 
the othex compds. would be somewhat higher. Six graphic charts are given showing 
comparison of speed M hydrolysis of fats and color changes of fatty adds. 

B. SCESBUBSL 

Calkddal day and the hydrolysis of oils and fata. Frame £. Wbston. Chm. 
Acs (Loadon) 4, 604-6, 63B-41(1921).-The method of experimenting was as foUows: 
a kn own wl of 0 & In a conical jQask was mixed with a known amt of NaOU soln., a 
a known amt of day added and the fiask heated for known time on a steam bath At 
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tte end of the heating period the contents were dild. with a known amt. of H«Q and the 
excess NaOH was titrated with N HsSOi. The results indicated that colloidal clay has 
a mailced effect and that within certain limits 30% of clay is required to obtain the 
optimum hydrolysis. This is shown in the case of coconut oil, where 7 g. of oil and 0. 1 
g. day in 1 hr. gave 54% hydrolysis and 7 g. of oil and 1.5 g. of clay in Ihr. gave 
9P.2%, IHunllel series of expts. were carried out under identical conditions except 
that of the flasks contained no colloidal clay. All the oils examd., 10 kinds, were more 
easily hydrolyzed in the presence of colloidal clay than without; those most easily 
hydrolyzed readily formed emulsions ivith the day. On plotting curves showing the 
rdatkm between the amt. of hydrolysis and the time taken it was found that after a 
certain amt of hydrolysis had taken place the rate began to increase; this increase was 
synchronous wth the formation of a more or less perfect emulsion. Expts. on emvlsi- 
ficaUon were carried out as follows: into a flat<bottomed graduated tube known wts. 
of oil and day and water were placed, the tube was closed and shaken in a machine and 
then allowed to stand for 24 hrs. The vols. of emulsion were then read off. In ail 
emulsions of a permanent character were produced and it was found that there is 
a value to the quantities of oil and water that produce permanent emulsions, 

and this limiring value is the same whether the water is added to the oil or vkt versa. 
The increase in the rate of hydrolysis of oils in the presence of colloidal day appears to be 
closdy related to the degree of emulsification produced between the oil and the soln. of 
NaOH. The following claims are made for colloidal clay soap prepd. by incorporating 
the day directly with the oil or fat and caustic during the sapon. : (1) It is more sol. in 
water and lathers more quickly. (2) It is ready for use sooner after manuf. and dries 
quickly, but does not become too dry by long keeping. (3) It is less likely to contmn 
free ytirali owing to the adsorptive power of colloidal clay. (4) It improves in quality 
on aging. From no point of view can it be maintained that colloidal clay plays only the 
part of a filler, whether it be the effect it has on the surface tension of soap solns., its 
adsorptive power and the part it plays in the formation of oil and water emulsions, or 
its effect on the hydrolysis of oils and fats. E. Scherubri. 

TaUowa used for launching ships. J. J. KiNG-SAr,TBR. Inst. Naval Arch., Mar. 
18, 1921; Engineering lU, 405-7(1921).— Expts. carried out on 5 samples of tallow 
showed the gradients of the temp.>hardness and terap.-compression curves were 
proportional to the titer tests (solidification point of insol. fatty adds). The samples 
examd. had the following titer values: mutton tallow with 15% of stearin, 48.6 ; 
mutton tallow, 48.1"; beef tallow, 46.1"; beef tallow and “C” grade beef tallow. 48.^*; 
"C" grade beet tallow 42.2". Hardness tests were carried out in a modified Brinell 
tester, in which a steel ball in diam. was crushed into the surface of the tallow by the 
impact from a wt of 0 . 25 lb. falling a distance of 6 " on to a steel rod or piston in contact 
with the upper surface of the ball. Depth of sinkage was registered directly by a lew 
acting from a collar on the piston to a scale reading to 0.001' by means of a vernier. 
Both Imidness (expressed in arbitrary units) and compression (in tons per ft.) were 
found to be proportionjd at a number of temps, below the titer figure to the titer number, 
and the hardness test is recommended for ascertaining the suitability of tallows for 
launching purposes. The lc»d-sustaming power and also the titer value of anunknoro 
talkrtr can be conveniently detd. by interpolation from reference to curves correlating 
these figures oa known samples. The load-sustaining power at different temps, may 
similarly be interpolated. Purified recovered tallow is unsatisfactory owing to its 
brittle and crumbly character. As a lubricant for use between the ^neral ways and the 
sliding way, a mixt of *'Vaxel’‘ (a lime-resin-oil sc^p softened with mineral oil) and 
soft soap proved the most efficacious in inhibiting amalgamation of the tallow surfaces. 
The effect of boOing a natural tallow for 4 hrs. was to increase the hardness, the hardness 



2736 


Ckmical Abstracis 


Vol. 1$ 


factor falling from 101 units to 71 units (a hardness factor of zero on the scale correspond- 
ing to'an actual hardness of infinity). J. S. C. I, 

Pressure oxidation of paraffin wax. F. Fischur. Ges. Ahkandl. Kennt. Kohle 4, 
35-47(1919). — The oxidation was conducted in a horizontal autoclave provided with an 
agitator, 200 g. of hard paraffin wax being heated to 170°, while a current of air at 30 
atm. pressure (200 I. per hr.) was passed through. 800 cc. of 2.5 iV NasCOaSoln. was 
present, and oxidation was continued until of this was neutralized by the fatty acids 
formed. The residue was not pure paraffin wax. Fatty acids of av. mol. wt. 250, 
insol. in water and suitable for soap making, were obtained. Acids sol. in water were 
also produced and a considerable quantity of COj. The Na salts of the higher acids 
suffer some decorapn. during the reaction. Some light paraffin oils were obtained. 

J. S. C. I. 

Influence of various factors during the pressure oxidation of paraffin wax. F. 

Fischbr and W. Schneider. Abhandl, Kenvt. Koklr 4, 48-93(1919). — The 
influence of various factors was ascertained by variation of the conditions of the normal 
expt. described in the preceding abstract. The degree of filling of the autoclave was 
important. Rise of temp, affected the color of the products as well as the speed of 
oxidation. Quantity of air influenced the mol. wt. of the acids. Increase of air pressure 
caused acceleration of the reaction. Undue prolongation of the oxidation caused a 
secondary decompu. of the acids prcKluced, Speed of stirring, quantity and conen. of 
alkali had little influence. The use of lime as base was found undesirable. The quan- 
tity of paraffin influenced the color and yield of acids. Fe, Mn, and Cu were the best 
catalysts, but Ce, Ti, fuller’s earth, and charcoal gave products with the best color. 
The addition of toluene and xylene improved the yield of solid fatty acids, although 
neither of these solvents, in the absence of paraffins, is oxidized under the exptl. con- 
ditions. TOen the app. was lined with glass or Pb the reaction was retarded and the 
color of the product improved. Paraffins obtained from lignite, coal, peat, or mineral 
oil are all suitable for pressure oxidation, although the first two are more resistant. 
Paraffin oils >'ielded liquid acids in sol. in water. In the absence of alkalies paraffin 
wax was more extensively oxidized than in their presence. The yifid of fatty luuls 
was 74% of the paraffin consumed, but their color was dark browm. J. S. C. I. 

By-products of the pressure oxidatioii of paraffin wax. W. SaiN eider. Cn's 
Abhandl. Kennl. KohU 4, 101-17(1010); cf. C. .1. 15, ^43.- In the treatment of the 
product obtained in oxidation expts. such as described in the 2 preceding abstracts, 
the cake of unchanged paraffin was seprl. and the rcsitliie w'orked up to a solid soap. 
The presence of w*atcr-sol. salts of lower fatty acids in the crude product wrould, if these 
were not removed, render the soap hygrtiscnpic and impart a disagreeable odor. The 
soln. of salts of lower acids, however, lathers well, and such solns, are suitable for tlie 
laundry and scouring purposes. TTie so<ia soln. of these acids was filtered off from the 
insot. salts and evapd. to dr^mess. The residue contained 1% of neutral material sol. 
in benzene, and 54% of fatty acid salts, cquiv. to 46 ')c of fatty acids. Half were insol. 
in water, ranging from capric to laiiric acids, the rest of the adds being sol. Some oils 
sepd. on cooling the compressed air after leaving the autoclave. None boiled below 
1.50®, and 67% iKitwern 1,50^ and Xeutral substances contg. O, e. g., ales., ahlc- 

hydes and ketones, were present, Solid .substances, of similar chem. character, also 
contg. 0, were found in the cake of residual uuoxidized iKU-affm, The liquid portions 
had a fruity smell, white the solid pf>rtion resembled a true wax rather than paralliii 

J. S. C, I 

IVettmant of the acids obtained in the pressure oxidation of paraffin wax. 
SCRNKXDER AND 0. jANTsai, Ges. Abkandl. Kennt. KohU 4, U 8 -“ 30 ( 1919 ).— Hie 
oxtdalioa products of paraffin obtained as described in the preceding abstracis weie 
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ezamd. with a view to identifying the acids. To effect a sepn. the ethyl esters were 
prepd. The acids conformed to the general formula but the presence of hy- 

droxy, keto, and dibasic acids could not be established. For the acids identified 
the values of n were 19, 17, 15, and 13, the odd numbers of C atoms being predominant. 
On the other hand, in fats and oils the acids have mainly an even number of C atoms. 

J.S.C.I. 

Ojddation of paraffin wax by air at ordinary pressure. W. Schneider. Ges. 
Abkandl, Kennt. Kokle 4, 132-42(1919); cf. C. A, 15, 743.— Kxpts. on the oxidation 
of paraffin wax were made in glass and P'e vessels. Tlie yield of fatty acids insol. in 
water was only 2-3% in glass vessels, but G4% in Fe. HgO had no catalytic effect. 
The formation of acid anhydrides is indicated by the presence of products sol. in hot 
NaOH soln., but insol. in Na carbonate. The reaction velocity is very much smaller 
thmi when pressure is employed. J. S, C, I. 


After-treatment of solution obtained in pressure oxidation of paraffin wax. F. 
Fischer and W. Schneider, Ges. Abhandl. Kennt. Kohle 4, 04-100(1919) ; cf. C. A. 14, 
3249. — When prepg. soaps by the pressure oxidation of paraHin wax (cf. Schneider, 
preceding abstract) the soda soln. employed should be neutralized as completely as 
possible. The soaps can be sei^d. by direct evapn. of the soln., or, better, by removing 
the supernatant layer of paraffin and allowing to stand overnight, when the salts of the 
fatty acids sep. in the solid state. Browm soaps may be bleached by NaClO or by 
further treatment in the autoclave at 160 ^ Still more effective is treatment of the 
warm soln. with acid or witli CO under pressure at 180-200 N The CO, behaving as 


formic anhydride, liberates free fatty acids with the production of Na formate. Thi.s 
may be converted into formic or oxalic acid or calcined to regenerate the KajCO.^ ongmally 
used. The fatty acids pptd. may be purified by distn. either with superheated steam 
or in vacuo. Neutral substances remaining are removed by distn. under diminished 
pressure at 250°, followed by extn. wfith benzene in the cold, fn the prepn. potash or 
mixts, of potash and soda may replace XazCO.^ to give correspondingly different types 
of soap. All the soaps lather well. .T- S. C. I. 


Pressure oxidation of montan wax. F. Fischer and W. Schneider. Ges. Ab- 
handl. Kennt. Kohle 4, lB(F20tl(1019); ci. Fischer and Tropsch, C. A. 14, 1427.— 
Pressure oxidation expts, with air mad( on crude niontan wa.\, with and witliout pre- 
liminary sapon., indiciited that a degradation to niediiun and knver fatly acids occurred, 
although moutanwax is distinctly more inert in this rcs])ect than paraffin wax. The 
soaps obtained from the reaction products did not lather so well as those derived from 
paraffin, The yield was also lower. Fatty acids once formed are rapidly broken down, 

thus accentuating the poor yiehl. J- 

An investigation of the fats of the gonads of Rldzostoma cuvien. hE.ix H.xvro- 
wiTZ- Z. physiol. Che.tn. 1 12, 2S-37t 1 920) Tlie gonads were dehydrated with 
SO< and extd. with 96% ale. and with ether. On removing the solvent the fat wms 
obtained which formed about 9.4Sc by wt. of the original raatenal. The fat gave the 
following figures: d. 0.9006; acid number, 52 2; sapon. number, 190. Hehners 
number, 83.7; I number, 110.4; R.-M. number, 2 6; neutralizing number for the w^tcr- 
sol ^cids of 5 g., 00,0. The fat contained 0 542% of N, 0 33a' o of ?, and 2 . 8. c o 
Cl. Br, I, and S were absent; the unsapoiiifialfie portion was 2.9% of the 
Hydrocarbons were absent. The presence of cholesterol and cetyl ale. was established. 
Among the fatty acids formic, n-octoic, myiisLic, palmilic, and linolic weie i ^ 
oleic and hydroxy fatty acids were absent. In the unsaponifiable poruon, cholme, 
NMea, and phosphoric acid in the free condition, as well as m conibmatioii ^ org. 

compds,, were found. j.J 

Cactus (Opuntia) of Sardinia. K. P^xeddu and A. M.^rini. uprii. r nr . 
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api4icata 3, 95-7(1921). — This plant is very abundant in Sardinia. The authors obtained 
the fcdlowing data in respect to it. The juice contained 12. 12-12.45% sugar. The 
fruit weighed. 54. 2 % and the rind 45.8%. The rind centred 1.49% sugar. The 
seeds were small, whitish, roundish and very hard, and amounted in wt. to 4.60% of 
the wt. of the fruit. On grinding they gave an unctuous brown powder that could be 
extd. with CHCU, petroleum ether, benzine, and CCU. The oil extd. had an intense 
yellow to reddish yellow color. CCI4 gave the highest yield, t.e., 7.98%, while petro- 
leum ether gave only 6.58%. The residue in the Soxhlet was a clear yellow powder 
containing Fe, Mg and K. The oil becomes thick on exposure to the air for a long time. 
The oil gave the following oonsts.; index of refraction 1.47&-1.476; dti ■ 0.9179; 
index of aridity - 4.985 (2.514 as olric acid, 0.356 as SO|); sapon. number « 160.60; 
I number ~ 103.06; Ac number ~ 41.6; Hebner number » 95-96.6. The liquid 
fatty adds sepd. from the oil constituted a limpid yellow liquid, while the solid fatty 
adds formed a white cryst. mass, m. 52°, which gave on treatment with ale. 3 fractions 
m. resp. at 54* 55 and 56°. Robert S. Posmontibr 

Glycerol manufacture. VIL Purification of glycerol lyes, sweet water and 
fermentation water. P. Vsrbeek. Seifenskder-Ztg. 48, 163-6, 202-4, 244-6, 287-90, 
331-4,376-8, 423-6, 474-5(1921); cf. C. A. 15, 2203. — Under the present economic 
conditions in Germany the purification of the very impure glycerol lyes has become 
the most important step in glycerol making. Its mauuf. by sugar fermentation had 
to be stopped because of high sugar prices. The methods now described have been 
developed for very impure lyes. A. Sapon. lye. (a) Gerber-Verbeek method; The 
lye is agitated at 60-70° with 56-60° B^. HiSO* until almost neutral and is heated to 
90° to drive off CO 2 . A 40% soln. of Alj(S 04 )i (15%) is added with thorough agitation 
and boiled until a filtered test sample to which a few drops of Al](S 04 )t have been added 
remains dear. The lye has now an acid reaction and is filter-pressed in wooden presses. 
(Filtrate I.) Any glue substances that may have been present are not removed by this 
treatment; tannic acid, which would ppt. them, is too expensive and it is difficult to 
gage the amt. required. If filtration is too slow, 3-6 kg. hydrosilicate** are added 
before filtering. Filtrate I is boiled in a vat contg. nearly enough NaOH for neutral- 
ization and 40° NaOH is added until a clear filtrate results. It is filter-pressed 
without pressure, on account of the slimy character of Al(OH)i. The filtrate is neutral- 
ized to 0.01% NaOH excess. Details of material required per charge are given. {&) 
Gerber method: AI:(S 04 )i was unobtainable at one stage of the war and FeCb was 
substituted as follows: the lye is nearly neutralized as in a, but HCl is taken in place 
of H 1 SO 4 and a 50% soln. of FeCU.GHjO in place of Al](S 04 )i, otherwise the treatment 
is exactly the same as in a and the final filtrate must contain 0.01% NaOH excess, 
A disadvantage of this method is the necessity of wooden pre^s, and the iron- or lead 
lined vats are considerably attacked by hot solns. This method has demonstrated 
that war-time lyes-^ and perhaps all Iye»— contained reducing substances, since much 
of the FeCli was reduced to the greenish fcrro-compds., thereby making the purification 
more perfect than with A]](S 04 )s, which has no such oxidizing power, (y) Verbeek's 
method. This method has been worked out only in the lab. it is more expensive, re- 
quiring mme app. and labor. The lye is acidified with enough excess of H^04 to decom- 
pose all soaps. It is boiled with an excess of 18* B4. milk of lime, whkh removes' some 
fatty acids and ppts. Fe. It is filter-pressed and the boQing-hot filtrate Is nearly 
ncntrslized with H}S 04 as in a and treated with an excess of A 1 i(S 04 )i, which removes the 
rrmaiiiing fatty acids. It is filter-pressed and the hot filtrate treated with KatCOs 
(9-18% sidn.) until a filtered test-sample remains perfectly clear on further addition of 
NstCX^; this removes all Al, Fe and Ca. The liquor is again filter-pressed, the hot 
fihrate acidified and then treated with NaOH to 0.01% excess. B. Glyoerol-watcr. 
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(ed Gwbcr*9 modified method for waters fr^ from lime. These waters may be neutral 
or acid la reaction. In the latter case they are boiled with an excess of a suspension 
of pptd, BaCOk in ccmdensate HjO with Wgorous agitation imtil neutral to methyl orange 
and allowed to settle. The supernatant neutral soln. is treated with AljfsO*)! as 
previously described, producing an acid reaction; this is removed by an immediate 
second boUing with BaCOt until blue litmus is no longer reddened. The liquor is 
filter-pressed and the filtrate treated hot with Ba(OH)i to distinct alkalinity, and while 
it Is bmlisg# (NH4)3S04 is added until a test sample remains clear on further addition 
of (NHi)jSO*. The NHj is driven off by boding and the liquor is finally filter>pt%ssed. 
(^yc^td waters contg. lime are treated as above when neutral or acid in reaction, but 
when alkaline they are first neutralized by HjS04 and the boiling with BaCOj must be 
prolonged to insure pptn. of all CaSO^. The addition of (^114)2804 or (NH4;,CA in- 
creases the adi content of the product, but in its analytical detn. the temp, is always high 
enou^ to volatilize all NH4 salts; for this reason a sep, detn. of NHi is always advized, 
(l?) Gerber's modified ZnSOt method. During the war the unobtainable Alt(SOi}t was 
replaced by ZnS04 (free from Fe, Cl, and alkalies) > which works well with alkaline waters; 
add waters must first be made alkaline by Ba(OH)i; the remaining operations are the 
same as in a. C. Fermentation liquors. Gerber’s method; The fermentation liquors 
contain Mn, used as a catalyzer. The acid liquor is first boiled with BaCQi and then 
treated with Ba(OH)t until no more ppt, forms. The liquor is filter-pressed, the alkaline 
filtrate treated with AI* (804)1 and again neutralized with BaCOi and filter-pressed. 
The filtrate is treated again with Ba(OH)i, then with (NH4)2S04 and finally pressed, 
requiring 3 pressings in all. A detailed description with plans of a complete purifying 
installation gives much information about the required app. and handling of liquors, 
prepn. of solus., etc P- Kschkr 

Turkey-red oUs. Vbrband Dbutschbr TffRKiscH-RoTH6i,FABRiKANTEN E. V. 
Ckem. Umschau 28} 115-6(1921). — The sulfonate content may vary between 72 and 76% 
fatty acid hydrates, with an av. of 75%. A 50% product of “trade-custom" is defined 
as one in which SO lbs. of sulfonated and washed castor oil is used for every 100 lbs. 
finished product, and contg. 36-38% fatty hydrates. Standard volumetric and gravi- 
metric methods are prescribed for the detn. of fatty acids, to which the editor of CAew. 
f/mjcAoi* (W. Fahrion) remarks that the above agreement appears to be one-sided 
since the consumer has not been heard; F. also considers Herbig’s gravimetric method 
superior to the proposed wax-cake method. P. Escher 

Par tial mltlng out of soap mixtures, J. Wolff. Lab. of the 8. H. and V. Ges. 
Z. deid. Oi-FeU-Ind. 41, 289-90(1921).— A soap charge of 39% animal fatty’acids and 
61% of amixt. of */■ palm-kemel-oil acids with Vi coconut-oil acids yielded^a normal 
settled soap but a lye which congealed on cooling. The fatty acids from the settled 
soap had a sapon. no. of 222.6, while the soap recovered from the lye showed 236.9 
and the acteb from the fin«l lye 239 .6 and those from another soap kettle 251 .4. These 
values indicate a selectiw sepn. of the acids during the salting out process, aided by the 
high content of caustic (1.8%) and carbonate (1.6%) of the lye. P. Escher 

MlrrMtialyrirft l methods in oil analysis. Augustus H. Gill and Henrv S. Simms* 
J. Jnd. Chm. 13, 647-62(1921).— Very close analytical results on the sapon. no. 
and I* no. of oUa are obtainable with 15 and 11 mg., resp., or about 1/100 and 1/30 the 
usuaTquantities. Good results can be obtained for sp. gr. with 1-g. samples. The app, 
i$ that ordinarily found in the lab. or easily made by a good manipulator, E. 8. 

Dottnninatioii ctf refractivo indices of oils. Henry S. Simms. J . Itid. Eng. Chtm. 
13, 546-7(1921).— The method described in this paper is based upon the optical effects 
produced iriben light passes through portions of the substance having curved surfaces 
and p fdl a fw the use of the microscope. If a spherical bulb of oil is immersed in a medium 
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of anotljer oil it will magnify or reduce depending on whether it has a greater or smaller 
riDthan the medium. If it has the same no there will be no effect. The value of 
is given by n = 1 + (d/4/) where d * diam. of bulb and / •= focal length. For an un- 
known oil in the bulb fin may be obtained by comparing it with a series of known oils 
contained in test-tubes. F, ScmcRUBSL 

Direct identification of soy-bean oil. R, D. Bonnsy and W. F. WmTascARVBR. 
J, Irtd. Eng, Chem. 13, 574(1921); cf. C. A. IS, 444.— The test of C. A. Newhall, which 
depends on the formation of a lemon-yellow emulsion when a CHClj soln. of the oil 
is shaken with a soln. of uranium nitrate and a little gum arabic is neither characteristic 
of soy-bean oil nor sensitive enough to be of practical value. Linseed oil gives the same 
color. E. SCHBRUBEL 

Direct identification of soy-bean oil. CiuRnes A. Newhall. J, Ind. Eng, Chem. 
13, 574(1921). — Linseed oil gives a distinctly browner shade of yellow than does soy-bean 
oil. The test must be used with caution. E. Scherubki, 

Treatment of oil-bearing products. Anon. Chem. Age (London) 4, 614^15(1921 }. 
— A description of the solvent extn. process as carried out by the Standar Chem. Eng 
Co. plant of Panton Street, London. This plant consists of a large cylindrical tank, a 
rectangular tank and a small cylinder. A diaphragm plate divides the former, which is 
provided with tw'o false sides, into 2 portions, an extractor and a distiller. The rcc^ 
tangular tank also is divided into 2 compartments, which form the condenser and the 
solvent reservoir. The small cylinder is an automatic separator and deals with condensed 
solvent vapors and steam. The raw material is charged into the extractor through a 
door and rests on a double set of perforated plates, between which are filter cloths. 
A conical valve distributes the material over the extractor surface. In downward extn. 
the door is closed after charging and the solvent which may be benzine, benzene, or 
trichloroethylene is admitted through the solvent piin: and the sparge ring. Passinj; 
from the sparge ring the solvent is heated by a twin steam coil, w'hich is so arranRcd 
that all the solvent entering through the sparge ring must fiow over it. The material 
is covered by the solvent and is simultaneously being heated by the closed steam cods, 
When the oil is dissolved the soln. is nm olT into the distiller through valves and a syphi>n. 
In upward extn. the solvent is admitted into the vessel under and through 
the bottom perforated plates and is heated by closed stcaui coils nn-i 
passes upwards through the material. After dissolving the oil it pas'-is 

through the top double set of perforated plates and flows over the false >idrs 
into the distiller. The solvent is vaporized from the oil in the distiller by clo’^<d 
steam coils and passes into the condenser and from here into tlic automatic separator, 
where the condensed steam is sepd. from the solvent. The “Standar" plant was ori.si- 
nally based on the “Merz" principle, in which the solvent is sprayed o\<r the material 
It was found, however, that an extn. proceeding in one direction only lost in cfRciem v 
owing to the tendency of the material to form iw>ckcts, with the rc.sult that iiisufllcimt 
resistance was offered to the formation of passages by the solvent during its action 
The upward and downward method as used in this process ensures a frequent cli.ingc 
in direction in extn, so that the material is rlislocatcd by every change. E. ScHERfin:!. 

Distinguishing expeller-process cottonseed oil from hydrtultc-process oil. K H 
Fash. Cotton Oil Press 4, No 12. 40(1921). — Tlic emulsion of oil and NaCl soln-UM-il 
in detg. the free fatty acids with crurlc expcller -pressed cottonseed oil is a deeper ycli'iw 
wlor than that of hydraulic -pressed oils. H. S. Baii.kv 

Ralftthre quality of expressed and solvent-extracted cott<»teed oiL J. H. Shr-auJ k. 
CotUm Oil Press 4 , No. 12, 42'0(B121).'- vStudles of the relative value of expression nnd 
cjrtn. proce^es for obtaining oils have seldom considered the quality of the oils obtaimfl 
Since this is of great importance an investigation was undertaken on (1) the qiinli'v 
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27 — Fats, Fatty Oils and Soaps 

extd. cottonseed oil prepd. from the meats as now delivered to the press roont (2)* 
changes from present mill procedure necessary to give by solvent extn. finished products 
of acceptable grade. Three samples of oil from the same batch of cottonseed .were 
obtained, (1) from a regular hydraulic press, (2) by extn, in glass wth and (3) 
by similar extn. in contact udth rusty iron, Bach of these oils was refined by the official 
A.O.C. S. and special methods. The results indicate that the present commercial method 
of refining is not applicable without modification to CeHs-extd. oil. The oil extd. in the 
presence of iron exhibits color effects more difficult to remove than oil extd, and freed 
of solvent wholly in glass. Both extd. oils were inferior to the regular pressed oil. 
Further expts. in which pressed oil was dissolved in CjHs and then treated exactly as 
had been the solvent oils proved that its quality was not affected by such treatments 
even in the presence of iron. It would seem, therefore, that QHe, exts. from cottonseed 
something not present in pressed oil, which attacks iron. Samples of extd. and pressed 
oils were refined by the official method and also in soln. in CeH*. with the result that 
lighter-colored products were obtained when the extd. oils w^ere refined in the solvent 
than when the solvent was first removed- On pressed oils there was no advantage in 
refining in C«H«. Extns. of cottonseed hulls from fresh and rancid seed and mixts, of 
hulls and meats proved pretty conclusively that the effective sepn. of hulls so removes 
the main cause of color that the finished oil is of a color grade comparable to that of ex- 
pressed oil, H. S. Bailey 

Norwegian herring oils. Thor Lexow. Lab. Melbo. Ckem. Umschau 28, 
85-6, 110-3(1921). — The best herring oil is produced in Korthem Norway from fresh 
herrings and after hydrogenation is used for food purposes. The Southern Norwegian 
factories work with pickled herrings almost exclusively and their inferior oil is used in 
tanneries and for hardening steel. As by-products there are obtained press-cakes contg. 
70% protein, which are an excellent fodder. Herring oil varies in color from light 
yellow to broum-black; it thickens at 8®, sepg. considerable stearin. It contains the 
satd. acids of Ci* to Cis and the unsatd. oleic and clupanodonic Cis, gadoleic Cjo and 
erucic acid Cjj, also hydroxy acids and unsapon. matter. Oil from salted barrings 
contains in addition some lactones, lipoids and soaps. The data that follow are based 
on some 400-500 analyses made in recent years of oils from the usual fishing grounds, 
extending from the Northern Finmarkfjords to Southern Helgeland. (1) Free fatty 
acids . — ^The lipase enzyme begins to split the oil immediately after death of the fish, 
reaching its greatest velocity during the first week and slowing down later. Temp, has 
the greatest infiuence upon its speed, the limits being — 10® and +40° with an optimum 
at 25®. The changes during storage of the herring resemble those occurring during 
pickling and are essentially a slow cleavage process; the presence of NaCI in pickled 
herring modifies it by absorbing HjO and retarding the velocity. Oils vary in free 
acid from 1.2 to 46. 3, normal oils from fresh material between 2.0 and 5,0%. Color 
is independent of free acids and is due to variation in food and the presence of NaCl. 
(2) Sapon, No. : Oils of less than 5% free acids vary between 183 and 190. Ndther 
season nor ifizc of the fish influences the sapon. no., but increasing latitude raises it; there 
seems to be a connection between sapon. no. and unsapon. matter. (3) Unsapon. matter, 
The unsapon. matter is a cryst. substance of pleasant odor and varies in color from light 
-yellow to dark brown. The highest value found by L- in pure herring oil is 2.43%. 
A tabfe which represents 18 samples of oil is given, vanring between 0.73 and 2,04%. 
(4) 1 fM.— About 120 herring oils with less than 5% free acid had I nos. (Wijs) of 
108.5-165.1. The highest value found by L- was in a dark red August 1919 oil from 
Iceland with the following consts. sapon. no. 187.2, acid no. 6.15, I no, (Wijs) 161.1, 
unsapon. matter 1.93%, insol. bromides of the fatty acids (Bull) 29,35%. The princi- 
pal ftetor which influences the I value is the season of the year, which dets. the ocean temp. 
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'and this in tum the food available. All high I valites occur in July in of a red color, 
the color coming from a spedes of minute red crabs {Oilanus finmarkiensis) which 
frequently is numerous enough to give the water a reddish tint, L. summarizes the 
results of his investigations by stating that the consts. of herring oU depend on the amt. 
and diaracter of the food taken by the fish and upon the process of digestion. The 
article is illustrated by tables and curves. P. Bscbbk 

The utilization of **Sump*’ (Balanites aegyptiaca). Paui* Amhann. VAffwomie 
Cdonidt, BvU. mensud du JaHin Colonial, New Ser. 4 , No. 16, 43^(1919); Bull. 
A gr. Intelligence 11 , 45-^. — The fruit of this small trecy which grows in semi«arid tropical 
North Africa and in India and Burma, resembles the date somewhat. It is eaten by the 
natives, and could be used as a source of ale. The kernel is rich in oil, but it is rather 
sm^ and hard to sep. from the stone. No large-scale com. use of the tree seems likely. 

T. G. Phixaips 


Studies on the African "da” hemp (Heim, et, al.) 23, By-products of forest indus- 
tries (Grouo) 22. 


Calmels. G.: Manud pratique du Savonnier. After £. Wiltuer. Paris: Gau- 
thier-Villars et Cie. 204 pp. F 7.50. For review see Act, prod. chim. 24| 368(1921). 

JUMEWS. H.: Leshuiles v^g^tales. . Paris: J. B. Baillid^. 493 pp. F<m: review 
see Bull. set. pharmacol. 28, 344(1921). 


Catalysts for hydrogenation or reduction. A. Radisson and P. Bsrthon. U. S. 
1,377,158, May 3. "Oxide of pptd. Ni,” pure and dry, is suspended in melted paraffin 
and sufficient stearic acid added to give an acidity not in excess of 0.3% of the total wt. 
of the mixt. The mixt. is kept at a temp, of about 250** and H is passed through it. 
After 2. 5-3 hrs. the Ni is reduced to a black metallic powder which is dri^ and formed 
into cakes contg. about 90% metal and 10% Ni oxide or suboxide. This product may be 
preserved indefinitely for use as a catalyst. 

Dehydrogenating fatty substances. H. A. Levey. U. S. 1,374,589, Apr. 12, 
Cottonseed oil is treated with H under atm. pressure in the presence of Ni on Wcselguhr 
as a catalyst, at a temp, of about 250® or slightly lower and after 19-14 hrs. the I No. 
is increased about 8%. If N or CO* is used instead of H, a somewhat greater change 
is produced in the I No. With CO at a temp, of 265* a still greater chan^ in the T No. 
is attained, which may amount to 20%. A drying oil may be formed by first hydrogen- 
ating perilla oil until the I No. is reduced from about 190 to about 90 and then dehydro- 
genating to an I No. of about 140. A product of better drying properties is thus oh- 
tained than with a mere partial hydrogenation, indicating that the aeoond phase of the 
process is not a mere reversal of the first phase. Other catalysts may be used, Pd and 
Ni appearing to be the best both for hydrogenating and dehydrogenating. Cu 
better for the dehydrogenation than for hydrogenation. Various seed, animal or fisli 
oils may be treated by this process to obtain a drying oil somewhat similar in character- 
istics to linseed oil. 

Clarifying and decplorizing oUs. R. W. MtmFoaD. U, S. 1,377,021, May 3 
DecokHrizatioo and clarification of oHiln such as cottonseed or mineral oU is effected by 
agitathm of the oil, at a temp, of about 100* with carbonized peat or sawdust or a similar 
opeo-tesriured vegetable carbon having pores representing approx, the cellular structure 
of the vegetable material from which the carbon was made. 

Sidfoaariag oOs. P. L-Rawdel. U. S. 1,374,607, Apr. 12, Sulfoaation <astor 
oil or other oth or fatty materials is effected with HiSOi w VOCWft in order to prevent 
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the temp, from rising unduly. A volatile hydrocarbon, e. g., CeH,. may be added f 9 r 
Its evaporative cooling effect. 

. Copra-cooker. A. Barra. U. S. 1,374,873, Apr. 12. The material under, treat* 
mentis jKused through horizontal cooking tubes extending through a steam chamber. 


28 — SUGAR, STARCH AND GUMS 


F. W. ZERBAN 

A contribution to the chemistry of the clarification of cane juice and of sugar 
numnhuture. Migaku Ishida. Sugar Expt. Station, Formosa, Japan, Bull. No. 1; 
Inlem. Sugar J. 23, 282-3(1921). — The degree of maturity of sugar cane may be found 
by detg. the maturity coefficient, which equals % sucrose / % reducing sugars. This 
coeff. is low during the growing stage, but rises sharply as soon as the cane begins to 
mature. The coeff. is characteristic for each variety and changes little from yr. to yr., 
provided the cane is planted at the same time, and cultural treatment is the same. 
After the cane begins to mature, the maturity coeff. fluctuates inversely with the temp. 
There is a distinct relationship between the K 2 O and the sucrose content of the cane; the 
time at which rapid sucrose formation begins coincides with the period of max. ^0 
content. The PtOt in. the cane shows very little change during the entire life of the cane 
plant. For the clarification of cane juice, a combination of Mg(OAc)i and NHi may be 
used with success. These reagents render amino acids and their amides optically inactive ; 
they remove a large proportion of caramel ; sucrose is not affected; dextrose and fructose, 
at the in which they occur in cane juice, are not attacked appreciably. The 
reagents may be u%d in the analysis of raw sugars and of cane juice, 15 cc. of 1.82% 
Mg(OAc)t soln. and 5 cc. of 18% NHj being added to 13 g. of raw sugar in 100 cc., and 
10cc.Mg(OAc)i soln. plus 5 cc. NHj to 50 cc. of juice in 100 cc. The same results 
were obtained as after clarification with Pb subacetate. The reagents cannot be used 
in the r^ing of raw sugar, because too large quantities would be required. However, 
good results were obtained in the clarification of cane juice. 0 . 25 to 0 . 3 cc. of MgCOAcjz 
soln. plus 0.13 to 0.17 cc. NH, per 100 cc. of juice produced an av. rise in purity of 
2.2 points. It is best to add the NH, first of the two reagents. The juice should be 
preheated to SO-lOO” and then cooled somewhat before addition of the NH,. Juices 
from most of the cane varieties tested were successfully clarified by the process. In 
the two exceptions, juices from cane grown on acid soils and, therefore, high in acidity, 
the diflSculty was corrected by using more NH,. In order to get a still better clarification 
than with Mg(OAc), and NH, alone, the juice is decanted after treatment with these 
reagents, and Ca(OH)s added. This causes a further increase in purity of 1.5 to 5 
points. 35% of the N, 80% of the gums, and 30% of the ash are removed, particularly 
SiOi and PA. The process has proved satisfactory on a comm^cial scale. All t^t 
is needed to instaU the process in an existing factory is the addition of a few settling 
nnrf of thc appaiRtus for producing NH, from (NHijiSO^ and lime, and Mg(OAc), 
from MgCa and AcOH. The sugar obtained is better than that made by sulfitation. 
and nearly as good as that produced by double carbonatation. The yield is at least 
equal to that obtained in other white sugar processes, while thc expenses are less, about 
one third of those required in the ordinary carbonatation process. F. W. Zerban 
The chamical composition of the beets during the campaign of 1919-1920. Vn. 
Secmui. lisly Cukroodr, 39, 12M(1921); Z. Zwkerind. iechoslm. Rep.iS, 137-40(1921). 
—The difference between the direct polarization of the pressed juices and th^su^ 
content, detd. according to Oerget. did not exceed 0. 28. For juices obtamed by hot 
digestion the max. difference was 0 27. The amt. of dextrorotatory non-sugars m- 
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creased with the degree of decompa. of the beets. These, in juices from normal beets, 
w’ere nex’-er greater than 0.25-0,28%. If the beets showed evidences of miorobial 
decompri. this figure was higher. By the microbial decorapn. dextrorotatory sub- 
stances seemed to be formed, which on hydrolysis did not yield a noticeable amt, of 
levorotator>' compds. These decompn. products, therefore, either remained unaffected 
by the conditions of the hydrolysis, or decomposed into simpler dextrorotatory compds. 
This view vras confirmed by expt. Dcxtran was considered to be a constituent of the 
dccompn. product and since it is only partly pptd. during the clarification with Pb(OAc)*, 
the difference between the sugar content (Clerget) and the direct polarization could 
be ascribed to its presence. The amt. of invert sugar increased with the degree of 
decompn. Total N varied between 0.142 and 0.280%. Kxpts. indicated that a. part 
of the harmful N w as changed by microbial action into albumin N. The betaine content 
of normal beets xvas 14-15*;% The data did not indicate any decompn. of betaine by 
microbial action. The amt, of marc increased with the degree of decompn. of the beet. 
In normal beets the content varied between 5.4 and 5,75%; in diseased beets (jtiice 
purity = 78.6%) this increased to 7.76^( , which is in accord with the decreased amt. 
of dry substance. This could be explained by supposing that the aqueous portion of 
the beet was partially gasified by the microbial action. John M. Krno 

Sugar beet growing experiments in Oran (Algeria), P. Vermeil. Rev. Afrique 
Nord. 17, 304-10(lP10) ; BiilL .Igr. Intelii^e7icc 11, 201-3. — A large part of the local 
demand for sugar could be met by growing beets in the rather restricted suitable areas. 
\ somewhat higher yield of sugar per acre can be obtained than in France. T. G. P, 

The “TTba” variety of sugar cane in British South Africa, Anon. Tropical 
Life 15, 154-5(1919); Bull. Agr. Ittfelligence 11, 330-1. — This variety, whose source is 
unknowTi, is w ell adapted to the climate of Natal, and especially Zululand. The juice 
is of high quality, averaging 18.61% sucrose. T. G. Phillips 

Influence of bagacillo upon the quality of the raw sugar made in Hawaii. R. C. 
Pitcairn. Intern Sugar J. 23, 2S9: 1921'),— The ash content of raw sugars made from 
juices which are obtained by iiKxlcrn lieavy milling with thorough disintegration of the 
fiber is not any higher than that ot sugars from juices extd, hy less efficient mills. 
The bagacillo dix;s, in fact, not iutcrfeie witli the production of a good sugar. The 
high ash content of some Hawaiian sugars is due rather (I) to the high a.sh occurring 
in certain varieties of txme; (2) to excessive quantities of molasses left adhering to the 
crystal by uneven application of the w'ash water; (3) to the present systems of boiling 
low-grade prrxlucts. The remelt used is often of too low a purity, Better results may 
l>e obtained by repurging the remclt in a sep. installation, and l)oUing the molasses 
resulting therefrom separately. The size of grain of low-grade sugars should be about 
0.4 mm., larger grain causing incomplete exhaustion, and a smaller one interfering with 
proper purging. The grain should be made as even as possible. UTiitc sugar dust, at 
the rate of 1 lb. per lOry) cii. ft., is Ijcing used successftdly for seeding the low-grade pans. 

F, W. Zerban 

Maize sugar. V. Vikillaro. Bull. Agr. Imt. Sci. de Saigon 2| 106(191^); J- 
Inst. Brnving 27, 126 1921, — The stem of the maize plant normally contains no sucrose 
and very little de.xtrn-c, but if the ears arc removed when the groin begins to lie milky, 
sugars accumul.itp in the stem. In a scries of expts. the stems were investigated at 
various perio<ls (7 31 days) after r* nioval of the ears. The stems freed from leaves 
yielded 35-48% of juice, as c<inq)arrd with 866^, in the case of the sugar cane, but tlie 
'"twgasse" contained much sugar extractable by suitable means. The total extractable 
sugar in the stems amounted to 7- Iu% of sucrose and \'Ai% of dextrose. Owing 
the large proportion of dextrose and non -sugars not more than */* of sucrose present 
can be obtained cryst., hut for the prf»«-|;{ctinu of ale. this is immatrri^. It is caKJ 
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that 130 gals- of ale, (abs.) could be produced per acre of maize crop, and the period - 
between the sowing of the maize and the gathering of the stems would be about 100 days. 

J. S. C. I. 

The microchemical determination of nitrogen according to Kjeldahl. Vl. Stands. 
Listy Cukrovdr. 39, 221-4, 229-32, 237-9{1921). — For detg. small amts, of N in sugar- 
house products, a modification of Pregl’s rnicrochem. method was developed. In the 
amdysis of nitrogenous non-sugars, 10-20 mg. of the sample were found to be sufficient. 
The procedure followed was similar to the ordinary Kjeldahl method except that smaller 
amts, of reagents were used. Samples contg. betaine were found to be very resistant 
to the action of the The decompn. in such cases was found to be aided by the 

presence of a small amt. of sugar. The titer of the Vto N acid, used for absorbing the 
NHi libemted during the distn,, was detd. against pure recrystd, NH 4 CI under the 
same conditions that existed during the actual analysis. The error in the detn. of N 
by this method was found to be equiv, to 0 . 5% on a 100 % N basis. These results were 
obtained on pure aspartic acid. In detg. the N content of heavy sugar juices the maxi- 
mum variation in the results was found to be 0.004^o X. John M. Krno 

The precipitation of amino acids into the sludge during the saturation of the lime 
with carbon and stilfur dioxides. Vi,, Sta\h;k. Lisiy Cukrovdr. 39, 257-4), 269-70 
(1921). — Aspartic and glutamic acids are pptd. into the sludge under conditions existing 
during the first satn,; l.S% of CaO is u.sed at a temp, of 85'^ and the satn. proceeds 
practically to neutrality (Siegfried and Schiitte, C. A. 7, 1032). The amt. of leucine 
pptd. is insignificant. The aspartic acid is pptd. much more completely than asparagine. 
The same is true of glutamic acid. Tills indicates that a greater quantity of amino acids 
is pptd. into the sludge during the satn. and a better defecation of the juice is obtained, 
the more extensive the decompn. of the asparagine and glutamine during the defecation 
and satn. into NH, and the corresponding amino acids. This is in agreement with the 
view that energetic clarification, obtained by longer contact between the juice and the 
lime in the malaxators before satn., is very beneficial. Over-satn. slightly reduces 
in all cases the tendency of the amino acids towards pptn, This is true only if pure lime 
is used; the presence of magnesia is more detrimental. Under the conditions existing 
during the 2nd satn, (0 .21 % of CaO at a tern]), of ‘.1.5°), a noticeable amt. of amino acids 
is pptd. It seems that the former practice of adding small amis, of lime during the 
2nd satn. is beneficial (C. A. 15, 186), This lime would decompose further the amides, 
asparagine and glutamine, and therefore, increase the amt. of amino acids remaining after 
the 1 st satn. SO* during the 2nd satn. also ppts. amino acids, its action being aided by the 
lime. The amt. of pptd. amino acids, and in practice also of org. Ca salts, is greater 
during sulfitation than during carboiiation. John Krno 

The recovery of ammnnia during clarification. J.xr. Hruda. Listy Cukrovdr. 39, 
113-5(1921).— H. has found that, during clarification, using 2.5% of CaO at 80°, 
he could recover about 0.00055% of NHj, based on the wt. of the sliced beets. The 
amt. recovered depended on the temp, at Mhich the clarification was conducted, and 
on the time of contact of the juice in the malaxator with the lime. The larger the 
malaxator in comparison with the size of the saturator, the grciiter was the yield of NHs, 
since the juice remained in the malaxator for a longer time. The amt. of NHj developed 
in the malaxator, equivalent to that prmluced during satn., was very insignificant and 
its reedvery would be economically feasible only in conjunction xvith the recovery of the 
NH, escaping during evapn. 

Tha recovery of ammonia from the first saturation. Jar. Silhavy. Lisiy Cukr<h 
vdr. 39, 71-2(1920); 2. Zuckennd. cMov. J<r!>. 45, 155-C(1921).~Donalh. basing 
his deduction on lab. expts. in which he used of CaO, estd. that 88. 0 kg. of NH, 
could be rcc^ered during clarification in a factory slicing 600 tons of Ijeets per day. 
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' )S. found that during the liming and carbonating operations, using 2% of CaO atSO-OO”, 
he could recover <mly about 4 .4 kg. of NH| or 16 .9 kg. of (NH4)tS04, calcd. on 600 tons 
of bctets per day. With 2.7% of CaO the amt. of (NHOtSO* recovered equalled about 
86 kg. John M. Krno 

C(mtrol of aUnlinity. K. A. Facts About Sugar 12, 490 (June 18, 1921). 

'-‘This is a description of the method of measuring hydrogen-ion concu. as a means for the 
detn. of addity or alkalinity in the carbonarion of sugar juices. An automatic recorder 
is used on the potentiometer. In addition to this feature and automatic control is the 
advantage of eliminating color differences. N. Eophu>eb 

The complete appUcability of the modified Clerget method. K. F. Jackson and 
C. L. Gilus. Facts About Sugar 13, 10, 11, 14(July 2, 1921); cf. C. A. 15, 1416.— This 
is a further reply to C. A. Browne's criticisms of the accuracy of the neutral polarimtion 
method, with a discussion of the effect of salt on the polarizing power of sucrose. Pure 
sucrose is atmlyzed by the author's methods No. 2 and 3, and identical results were 
obtained. The depresdve power of the salt mentioned by Browne was not verified. 
Data are presented to show that the rotary power of sucrose in the presence of 3.392 g. 
of KH4CI is const regardless of the conen. Many observations were made with small 
amts, of sucrose. At each of a number of conens., two solns. were prepd. contg. the 
same wt. of sucrose. One of these was made up to vol. with pure a^ter, while to the 
other 8.392 g. NH4CI or 2.313 g. NaCt was added before the volume was made up. 
'They were then polarized without particular reference to the zero point. This consti- 
tuted a differential method of obtaining the quantities sought, as well as the depressive 
power of the salt at various cooens. of sucrose. The agreement is dose. By calcg. 
from Browne's polarizations of coned, solns. and by pomting out errors in the Utter’s 
pdarization of dil. solns. the authors contend that the salt effect is const, even for conens. 
with respect to sugar far beyond those concerned in their method of analyris. Con- 
sequently, they consider Browne's prindpal criticism based on the major premise of a 
variation in salt content as invalid. Further tables of data are presented to show that 
no other variations occur such as ought be induced by HCl, etc., and analyses are given 
by the modified Clerget method of pure sucrose solns. in varying conens. 

N. Kopelofk 

'^Cay-Doc** gum frtmi Tonkin (Garcinia tonkinensU). F. Hnm. BuU. OJke 
Cotonial 12, 413-24(1919); BuU. Agr. Intelligence 11, 124-5. — Large quantities of this 
wound gum could be obtained from the province of French Indo-China. Beside 
vegetable impurities, the crude gum contains about 74% of a re»n which may be sepd. 
easily by dissolving in benzine or acetone. The true gum is largely galactan which is 
easily hydrolyzed. A sm all amt. of araban is present and a little free glucose. Tests 
of the usefulness of the gum in the textile, and in the paper and cardboard industries 
will be made soon. T, G. Phiuips 

Polysaccharides. IV. Structure of potato starch (Kawuwi, Naobu) 10. Al- 
cohol and potassium compounds from molasses (U. S. pat. 1,376,662) 16. 


Sachs, Hbniu: Notes sur le controls diimiqtui des fiocrerlss. Second ed. 15 fr 
Brussels, 64 rue de Longue- Vie. For a review see J. fabr. sucre 62, No. 26. 

Year Book of the Louisiana Sugar Ptantera’ Aiaociatlofi. New Orteans. Mr 
Regiaald Dykers, Seaetary of the Louisiana Sugar Planters Assodatloo. 424 Camp 
S tr eet For review see Louisiana Planter 67, 19(1921). 
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Lfisther nomendature. J. H. Yocum and T. H. Faust, 7 Am. Leather Chem. 
Assoc. 16, 269-64(1921),-“A list of words, terms, etc., used in the leather industry, to 
describe cuts, finishes and essential characteristics of the material. Meaning of each 
as applied to leather are given. C. F. Jameson 

Technolc^ of dirome-tanned upper leather. W. C. Jackson. Am. Dyestufi 
Rep. 8,:No. 1. Sec. 2, 14^5; No. 6, Sec. 2, 11-3; No. 10, Sec. 2, 17-9; No. 14, Sec. 2, 
26^(1921) — A discussion of the chem. and mechanical operations of leather manuf., 
firom beam house to finishing room, A general description of each process, formulas 
and numy practical suggestions are given. C. F. Jameson 

The detecmhutioa in leather of matter extractable by water. Committee report 
JraN Arthur Wo^on, etal. J. Am. Leather Chem. Assoc. 16,264-80(1921). — Because 
of wide discrepancies in the exptl. results of different members of the committee, it is 
difficult to draw conclusions. W. believes that a definite end-point can be obtained by 
cx^. with water at room temp., that it is practicable to make complete extns. and det. 
the amt of matter extractable by water by simply measuring the loss in wt. of the dry 
leather. This figure will decrease as leather “ages.” C. F. Jameson 

Reaearches in tanning and the Calcutta Research Tannery. B. M. Das. /. 
Indian Ind. Labour !« 26-40(1921). — Since many tanning processes involve chemical 
and bacterial actions which are greatly influenced by temp., western methods have been 
found unsatisfactory when used in India, Rough outlines ot methods may be obtained 
from the west, but detailed processes must be worked out locally by systematic research. 
The CR.T. (founded in 1919) consisting of a chem. lab., bacteriol. lab., and a demon- 
stratimi tannery is actively engaged in working out many of these problems and training 
apprentices to use modem methods in India. Charles F. Jameson 

Tho tralne of the pericarps of Garcinia mas^ostana L. in the tanning industry. 
P. Heim, j. MahEu and L. MaTROD. Bull. V office colonial 12, 259-64(1919); BuU, 
Agr. InteUigence 10, 1256-7.“-This waste product of an edible fruit, grown in all tropical 
orchards, cont^ 13.61% tannin suitable for tanning, but the high non-tannins, 
14.50%, make it useless in the French tanneries. T, G. Phillips 

The color measurement of vegetable tanning solutions — Committee report. T. 
Blackaddbr, ei at. J. Am. Leather Chem. Assoc. 16, 286-3(1921). — A rigid test of the 
Hess-Ives tint photometer has been made. The type of bulb used was found to make 
very slight difference in readings. Different operators also obtained very concordant 
readings. The power of the machine to differentiate between solns. was found to be 
poor, Fc present in the ext. caused a lowering of readmgs. This fault was obviated 
by the use of a different set of color screens. The committee believes a machine based 
on iyecty n m analysis could be adapted to its needs. It wishes to continue its study and 
invites critkisni. Jameson 

Die pcoperties of gelatin. Louis Meunier Faculte des Sciences de Lyon. 
ChimU & Industrie 5, 642-60(1921).— Review of various properties of gelatin; ampho- 
teric chancteristics, influence of electrolytes contained in the gelatin on its properties, 
influenoe of the valence of the ions entering into the constitution of the gelatin, detn. 
of ite eonstitutioo of gelatin jellies, tanning with halogens, inorg. salts, and org. 
compdt. 

Waterproofing porous materials (U. S, pat. 1,376,663) 18. 

Ttonbg. C mtMTy' ffE Fabrikbn Worms Art. Gbs. Brit. 156,186, Jan. 3, 1921. 
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A tanning process consists in the use of mixts. of heavy salts of ligninsulfotuc adds from 
waste sirifite liquors, with salts of other org. or inorg. acids such as HsSOi, HCOjH, 
lactic add, etc,, and with or without addition of other tanning or non^tanning agents. 
The mixed salts ppt. glue and do not flocculate in dil. aq. solns. The following examples 
are given: (1) Tanning is effected with a liquor containing about 2-3% of tanstuff 
prepd. by decomposing an aq. soln. of 100 kg. of Na ligninsulfonates with 100 kg. of 
cryst AbCSOi)}. The soln. may be used directly or ev^pd. to dryness. The leather 
obtained is then stuffed and dried. (2) Tanning is effected as in example (1) with a 
tanstuff prepd. by decomposing 1(X) kg. of Ca ligninsulfonates with 170 kg. of cryst. 
Fea(S04)s; the CaS 04 is filtered off. 

Synthetic tanning agents. Chemischs Fabriken & Asphaltwerke AKt.-GBE. 
Brit. 156,254, Jan. 4, 1921. Synthetic tanning agents consisting of coupled aromatic 
compds., coupled aromatic and aliphatic compds., or coupled org. compds. and vegetable 
tanning agents, are converted into Al or Cr salts, which also are tanning agents, by 
treating the free acids or their salts, or mixts. thereof, with Al or Cr compds., or mixts. 
thereof. Numerous examples are given. 

Tanning substances from naphtholsulfonic acids. A. R6mer. U. S. 1,375,975, 
Apr. 26. A product having strong glue-pptg. properties is obtained by heating 2- 
hydroxyuaphtbalene-G sulfonic acid or a similar naphtholsulfonic acid to a temp, of 
aljout 100-1 20 together with P oxychloride or coned. H^SO*. U. S. 1,375,976 relates 
to the maiiuf. of a glue-pptg. substance by treating a naphthalene sulfone such as 0- 
dinaphthyl sulfone with a sulfonating agent, e. g., HiSO* at 200**, and reacting upon this 
intermediate product watlf CH^O soln. and partly neutralizing with soda lye. 

Coating leather with metal. W. H. Meade and S.H.Friestedt. U. S. 1,376,061, 
May 3. A metal coating for use on leather is prepd. by pptn. of the metal from a sol. 
compd., e. g., by pptg. Cu from CuSO^ soln. with Zn dust. 

Setting out and drying hides and skins. C. L. Whitney. U. S. 1,376,238, Apr. 
26. Hides or skins are set out on a drum from which they arc mechanically transferred 
to a drying frame, 
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JOHN D. TUTTLE 

The present status of the world^s supply of crude rubber. A, Domini kus. Ekk- 
troteckn. Z. 42, 622-5(1921); 4 illus. — A critical review, C. G. F. 

The variability of crude rubber. John B. TutylE. / Ind. Eng, Chem. 13, 
519-22(1921). — The usual method for the testing of crude rubber is by means of tensile 
tests on sheets vulcanized from a compd. containing 90% rubber and 10% S, or some 
similar mixt. of rubber and S only. Such tests det., not the variability in the crude 
rubber, but in the minute amts, of accelerators which may have been present in the 
latex, and were retained by the rubber during coagulation, or else formed after coagula- 
tion. It is recommended that the tests be performed with ZnO fiUid an accelerator, 
in order to eliminate the effect of the small amts, of impurities present, and thus develop 
the facts regarding the rubber itself, J. B, T. 

The aging of certain rubber compounds. W. B. Wibgano. India Rubber J. 61,604-5 
(1921).— Criticism of the work of Ruby and Depew, d. C. A. 15, 192. J. B. T. 

Carbons and hydrocarbons used In the rubber industry. FREfittuc Dannerth. 
India Rubber World 64, 742-40021), — A general review of tlic subject. J. B. T. 

The advantage of water vulcaniiation. Arthur E, FRtswdt4.. Indiia Rubber 
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World 64 , 662~3{1921).— A description of the method of vulcanizing mixta, of -rubber 
and S in sheet form, by immersion in water. J. B.’T. 

Amyrin and lupeol in the rubber of Ficus vogelli. A. J. Ultee. Ber. 54B, 
784r‘6(1 921). “—Spence (C. A. 1, 1568) obtained from the rubber of Ficus vo^eUi two 
alc.-sol. fractions which were identified by him as alpha and beta alban. Ultee shows 
these compds. to be alpha amyrin acetate and lupeol acetate. At, an Leiohton 

The rektive thermal conductivity of some rubber compounds. A. A. Sommer - 
Rubber Age 9, 131(1921).— Sheets of rubber, 7x7 x 0.1 in., were piled up on top 
of a water-jacketed boiler, and a pan of cracked ice was placed on top of the rubber 
sheets. Thermocouples were inserted between the sheets. The difference in temp, 
between' the two sides of a sheet was taken as a measure of its cond . The temp, gradient 
of pure rubber compds. was taken as unity. The effect on this temp, gradient cau.sed 
by the introduction of various fillers was detd., and a table of results is given. The 
error of the detn, is admitted to be large, but the general results are claimed to be signif- 
icant J. B. T. 

The relative accelerating action of different compounds of lead in the vulcanizing 
of rubber. J. M. Grove. India Rubber World 64, 6^3^ (1 92 1 ).~G. shows that of the 
the most commonly used lead compds., litharge gives the greatest accelerating action. 
Basic lead carbonate and sublimed blue lead have only one-third the action of litharge; 
sublimed white lead is inferior to the other lead compds. G.'s results raise a serious 
doubt as to whether or not the accelerating action of basic lead carbonate is entirely 
dependent upon the proportion of Pb(OH)2 present. J. B. T. 

Antimony sulfuret (sulfide) ; its manufacture and use. D A. Shirk. Rubber Age 9, 
87-90(1921). — A review of the method.s for the inauuf. of Sb.-Sj; together with the effect 
of the pentasulfide and trisulfide on the vulcanization of rubber. J. B. T. 

Indta-rubber Goods Manufacture. Ivondoii: Maclaren & Sons limited. 37-38 
Shoe Lane, E. C. 4. For review see Chem. Weekblad 18, 353(1921), 

Chlorinated rubber compounds. C. W. Bedford and \V. J, Kelly. U. S, 
1,377,152, May 3. Tough compds. of varying degrees of plasticity and resistant to 
chemicals are formed by treating rubber with .S and then with Cl. Scrap nibber, freed 
from excess of free S, may be suspended in CCb and Cl passed through the suspension. 
Reclaimed rubber suitable as starting material may also be prepd. by dissolving and 
repptn. 

Vulcanizing rubber. W. R. Burke. V. S. 1.. 37.3,360, Apr. 19. X layer of un- 
vulcanized .rubber with an elec heating element in direct contact with it is employed 
for vulcanizing repairs on tires, etc. 

Reworking old vulcanized rubber. J. Porzki,. U S, 1,371,231, .Apr. 12. Vul- 
canized rubber is reduced to a state of fine di^■ision out of free contact with air, a small 
quantity of new un vulcanized rubber is added, sufficient merely to form a film upon the 
particles of old rubber, the new rublter being dissolved and distributed by a solvent such 
as CCL or gasoline and the mixt. is shaix-d and vulcanized. Material thus made is 
suitablfe ter the tnanuf, of various resilient articles. 

Apparatus for vulcanizing rubber tires, etc, I. K. Ry.stedt. V. S. 1,370.403, 
May 3. 

Depolymertzing vulcanized oils. \V 0. Snelling. V. S 1,370,172, Apr. 20. 
A vulcanized oil product such as may be obtained by reaction of S chloride on cottonseed 
oil is depolytneiized by the action of gaseous HCI in order to obtain a plastic cohesive 
product. 
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Viilc«ftU«d oil mixture* W. O. Snbuang. U. S. 1,376,173, Apr. 26. I^erent 
porti^ms of vulcanized oil products of different degrees of plastteity are blended k order 
to obtain a product of desired quality, e, g., for compounding with rubber. 

Vulcanized oil product W. 0. Snuujng. U. S. 1,376,174, Apr. 20.^ A liquid 
vulcanized oU product capable of being transformed into a solid factis-Uke material 
on contact with HiO and adapted for depolymerization to a plasUc mass is pr^)d. by 
heating together cottonseed oil 67, CS» 16 and S chloride 17 parts. 

Puncture-healing composition. C. 0. Hopping. U. S. 1,375,510, Apr. 10. A 
mixt. adapted for healing pimctures in rubber tires is prepd. by bmling paper pulp 
or similar vegetable fiber pulp in HsO and then adding a mucilaginous sub^ance such 
as starch and gum arabic to the pulp and HjO mixt. while the latter is stiU hot 
Tire-filUiig mixture. J. A, Schmiotkb. U. S. 1,376,973, May 3. A filler foruse 
in tires as a resilient body is formed from vegetable oil 74, MgO 2.2, ultramarine 2.2, 
PbO 2.2, oakum 1.9 and S chloride 17.5%. 




